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PREFACE

In their deliberations leading to the basic conclusions and

recommendations of the National Commission on the Financing of

Postsecondary Education, reported in Financing Postsecondary Educa-

tion in the United States (Government Printing Office, December

1973), the Commissioners used staff prepared supplementary materials.

This report is one of a series of staff reports prepared to make

available these materials to a broader audience. And, although

these reports do not necessarily reflect the views or recommenda-

tions of the Commission, it is the Commission's hope that publish-

ing them will be a contribution to the current vigorous dialog on

the financing of postsecondary education.

The National Commission on the Financing of Postsecondary

Education (NCFPE) developed a comprehensive analytical framework--

a process--to evaluate alternative financing proposals for post-

secondary education. This staff report describes this framework,

placing special emphasis on two of its major components--a data

base and an analytical model. The data base assembled by the staff,

as this paper outlines, includes data on postsecondary education

institutions, students, and sources of financing. And this staff

paper details the ways in which the analytical model, a set of non-

linear, simultaneous equations, was used to project the impacts of

various financing patterns on the achievement of those postsecondary

education objectives that can be measured quantitatively. As this

paper illustrates, the model, which operates through a time-sharing

terminal, helps the analyst examine the impacts of key policy para-

meters on an interactive basis and obtain results immediately. Finally,

this staff report explicates how the model may be used to (valuate

several financing proposals as well as to assist in the construction

of additional financing plans for postsecondary education. As back-

ground for the analysis, several key parameters of the complex decisions

related to public policy are identified in this report, the applicable

literature is reviewed, and new directions for research are indicated.
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It is the staff's hope that the Commission's analytical frame-

work will be used by policy makers at local, state, and national

levels. But an even more important outcome of developing this

particular framework may be its use as a point of departure for

structuring new mode Is to aid decision making'in the future.
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INTRODUCTION

After two decades of unprecedented growth, postsecondary educa-

tion in the United States has become more than a $30 billion'enter-

prise.* This was the estimated total amount of income to collegiate

and noncollegiate institutions in 1971-72, the last year for which

reasonably complete data are available. Of this amount, an estimated

$5.9 billion was provided by students (after deducting student aid)

in payment of tuition and other educational fees; $9.3 billion was

provided by all state and local governments combined; $8.1 billion

was provided by the federal government, $2.7 billion came from gifts

and endowment income; and $3.5 billion came from auxiliary enterprises

(such as campus book stores or cafeterias) and other institutional

earnings.

The decision making processes involved in allocating these funds

are Quite. complex. The federal funds, alone, are distributed through

more than 380 federal financing programs. (Some of these funds have

objectives other than financing postsecondary education per se. For

example, the two largest federal student assistance programs are

Veterans' benefits and Social Security survivor benefits.) And the

fifty state public systems of postsecondary education as well as the

local and private systems are supported by several hundred different

financing programs. In addition, the enterprise's 10,000 institutions

and 10,000,000 students and private philanthropy all make financing

decisions critical to the overall financial status of postsecondary

education.

*For the purposes of its study, the National Commission on the Financ-
ing of Postsecondary Education has defined "postsecondary" to mean
"the formal instruction, research, public service, and other learning
opportunities offered by educational institutions that primarily serve
persons who have completed secondary education or who are beyond the
compulsory school attendance age and that are accredited by agencies
officially recognized for that purpose by the U.S. Office of Education
or are otherwise eligible to participate in federal programs." Two
sectors--collegiate and noncollegiate--fit within this definition.



Financing decisions by some participants in the enterprise

eventually affect most of the others. When for example, an institu-

tion changes its tuition, the change affects the students' willingness

to enroll in that institution. When governments change their policies

for institutional aid, the change affects the institutions' willingness

to accept additional students. When governments change their tax

policies toward foundations and private donors, the change affects the

amount of private supl,,rt provided to postsecondary education. Despite

the legal independenoe of institutions or students or legislators in

making decisions, the decisions themselves are interdependent because

they have an impact on all portions of the enterprise.

This concept of the interrelatedness of the decision-making

process is one reason for the Commission's type of analysis and the

basis of many of its findings. The Commission set out to provide a

procedure for analyzing various financing plans, so that policy makers

would have a framework in which to evaluate these plans, especially

in terms of their possible impacts upon objectives for postsecondary

education. Any significant change from current financing plans has

consequences that must be anticipated. For instance, there is little

value in drawing up a program of federal student aid intended to

expand enrollment rapidly among low-income students without also ensur-

ing that the institutions can and will accommodate the additional

students and that other public and private aid will at least be main-

tained at current levels. Nor is there anything to be gained by pro-

posing that large sums be spent to encourage institutional diversity

if there are strong countervailing forces that effectively preclude

real diversity no matter what level of funds are provided.

With its focus on interrelationships among participants, financ-

ing plans, and decisions about changes in the postsecondary education

enterprise, the Commission's work had two principal outcomes, described

in its final report, Financing Postsecondary Education in the United

States:

A recommended process for planning the financing of postsecondary

education (called an "analytical framework"); and

4



A set of findings, based on quantitative and qualitative analysis,

relevant to the current degree of achievement of objectives for

postsecondary education, the current, state of institutional

financial distress, and some general characteristics of financing

plans.

It is the purpose of this staff report to take a look at the first of

these outcomes--the analytical framework. This staff report is divided

into three main sections:

(1) An explication of the analytical framework. Two of the

framework's main elements receive special attention: the

data base compiled to implement part of the framework; and

the analytical model, a mathematical construct, used to

quantify some of the interrelationships encompassed by the

framework.

(2) An application of the framework to the analysis of several

financing plans; and

(3) A discussion of future research directions arising out of

limitations of the framework, data base, and model. The

appendixes detail segments of the framework, the data base,

or the analytical model and their use.

It is the staff's hope that the analytical approach to planning

embodied in the framework will prove useful to policy makers in institu-

tions, at the local, state, and federal levels of government, and else-

where. The framework is primarily a thought process that does not

depend upon a rigid set of data. Rather, the data must reflect the

decision making level of the policy maker using this approach and

should be as current as possible. The framework is very flexible and

should be able both to adapt to policy changes and to help policy

makers anticipate the consequences of policy changes on their objectives.
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CHAPTER 1.

THE ANALYTICAL FRAMEWORK

The Commission has developed a procedure to provide policy makers

with a systematic way to consider, analyze, and evaluate alternative

financing proposals. This procedure, called an analytical framework,

brings both quantitative and judgmental factors to bear on the complex

decision making process in the financing of postsecondary education.

The Commission had to develop a vocabulary that would facilitate

this rigorous quantitative and qualitative analysis of the complex

patterns of financing. Part of this vocabulary was the identification

of objectives for postsecondary education -to distinguish student access

from student choice or student opportunity to complete a program once

enrolled; or to distinguish institutional diversity from institutional

independence and institutional accountability. Table 1 outlines the

Commission's objectives and lists the staff's suggested measures of

the degree of their achievement.

In its final report, the Cormdssion chose, however, to use only

those measures related to student access and choice, based on their

assessment of the lack of reliability and inappropriateness of currently

available information. This decision proved to be a major constraint

on the Commission's quantitative analysis of alternative financing plans,

particularly with respect to the accomplishment of institution-related

objectives. In the judgment of these authors, it is better to use

admittedly partial and inadequate measures for all objectives instead

of omitting some objectives from the analysis and thereby implying that

the omitted objectives are not important.

Also included in the Commission's development of a vocabulary were

two classifications or taxonomies:

(1) The taxonomy of delivery mechanisms, arraying funds going

directly to students in the form of grants, work, direct

loans, guaranteed loans, or in other ways; or to institutions

as general support, categorical aid, construction aid, or

tax benefits; and



(2) A taxonomy of individual and institutional recipients

and sources of funds, arraying the individual and

institutional recipients by their characteristics and

the federal, state, and local governments, students

and their families, and private sources.

Such a basic vocabulary enables policy analysts to describe

any of the currently proposed financing alternatives in terms of

four characteristics: (1) the amount of money provided by each

source; (2) the source of financing; (3) the delivery mechanism; and

(4) the recipients. In operational terms, a financing policy decision

specifies theSe four characteristics of financing programs; an alter-

native financing policy would specify different values for these same

four characteristics. In fact, the staff assembled a computer data

base of current federal and local financing programs in terms of these

four characteristics.

There are several elements to the Commission's analytical frame

work. They deal with these ten questions regarding any proposed financ-

ing plan:

1. What are the basic objectives to be achieved? Objectives for

postsecondary education could be expressed in terms of goals or overall

characteristics. Believing that policy makers within each institution,

the education enterprise, and the government at all levels can best

define the purposes of their institutions, the Commission identified

objectives, from a national perspective, and focused on their overall

characteristics. (See Table 1 for a list of the Commission's objectives.)

2. What criteria should be used to determine achievement of the

objectives? Measures of achievement--both quantitative and qualitative-

are important to policy makers. With the exceptions of the measures

for access and choice, the Commission did not use the measures suggested

in Table 1. However, no more desirable quantitative substitutes were

suggested. (See Chapter S for research suggesticns to fill this gap

in the analytical framework.)

3. What assumptions (quantitative and qualitative) should be

made about changes in society and in the institutions themselves that

10



will affect the accomplishment of the objectives? The eighth element

of the framework provides a procedure - -the analytical or mathematical

model--for systematically taking these kinds of changes into account.

The model provides useful information about changes in projected

enrollments; about such variables as costs and institutional productivity.

4. What_general policies incorporating priorities among specific

targets for objectives .should be adopted? If access, for example, is

a selected objective, what policies best achieve it: a reduction in

tuition for all students, grants for low-income students, or some other

policies? As decision makers select policies to accomplish stated

objectives, they are also determining how much of the cost of educatiOn

each student, institution, federal program, and other financing sources

should bear.

5. What financing mechanisms most effectively serve the general

policies? Financing mechanisms arc the means by which assistance is

delivered (such as loans or grants) to the recipients of assistance

(such as students, institutions, or parents). For the taxonomy of

recipients, see Tables 3 and 4. Institutions are categorized by the

Carnegie Commission's institutional classification for the collegiate

sector and the Office of Education's classification scheme for the

noncollegiate sector. Students are categorized by age, sex, family

income, ethnic group, and academic level (see Table 4). And for the

Commission's taxonomy that arrays the means of assistance according

to recipients, see Table 5.

6. What specific financing programs most effectively implement

the financing mechanisms? The programs translate the mechanisms into

practical decisions about the source of the funds, the level of financ

ing, and the eligibility requirements. (See Chapter 4 below for the

Commission's analysis of eight alternative financing plans.)

7. What are the relevant data regarding students, institutions,

and programs? The Co; :mission built the largest data base on post-

secondary education ever before assembled to be able to link together

and statistically analyze all available data. (See Chapter 2 below

for a description of this data base.)

11



S. What are the important interrelationships between changes

in financing and the rejlpuses of students, institutions, and sources

of financingl For quantitatively determining these interrelationships,

the Commission developed an analytical or mathematical model. As a

result, the analytical framework provides useful information with

respect to student responses to tuition changes (using price response

coefficients). But at this stage of the framework's development,

institutional responses to a variety of financing mechanisms cannot

be estimated. (See Chapter S below for a description of data

defici(sncies and other limitations on the Commission's work.)

9. What measures should be employed to describe the extent to

which alternative financing policies and mechanisms serve the chosen

objectives? Where possible, quantitative measures should be used.

For instance, as a check on access, one might compare the participation

rate for students from families with annual incomes below some amount,

for example $7,500, with the average participation rate of all other

individuals in the 18 to 24 age group.

10. What special judgments should be made to condition acceptance

of any proposed set of financing mechanisms and programs? Policy makers

cannot depend upon quantitative analysis alone, for not enough data is

always available. Where quantitative analysis leaves important questions

unanswered, these questions must accordingly be decided on the basis of

informed judgment.

The selection of objectives, criteria, and policies is largely

judgmental and, therefore, primarily the responsibility of policy

advocates and policy makers. The selection of financing mechanisms

requires a mixture of judgment and technical knowledge. Determining

the details of financing programs, preparing a data base, estimating

interrelationships, and developing a set of measurements of the impact

of alternative financing programs can be done best by those with

technical knowledge in such matters.

In all, the framework provides for a systematic exploration of

a number of complex interrelationships simultaneously. It uses a

comprehensive data base and a mathemetical construct, termed an

"analytical model," to estimate the anticipated effects of a number

12



of financing plans on the achievement of the national objectives

for postsecondary education identified by the Commission. The

framework does not itself evaluate the alternative plans, but it

serves as a process for developing information adequate for policy

makers to judge the relative desirability of any financing plan in

terms of national objectives.

But a critical question about the framework remains: I3 it

practical and feasible? Can non-experts reproduce the process and

conduct their own analyses? Our experience is limited, because

policy makers have had only a few months to use the procedure and

the specific analytical tools the staff has developed. However,

the analytical framework can currently be used--at least in a

rigorous conceptual manner--at the federal, state, and local levels.

As we have indicated, the analytical framework is a way of

ordering one's thoughts about a major policy decision. The answers

to the questions identified at the beginning of this chapter could

be either (a) determined completely subjectively and expressed in

sentences; or (b) determined in part subjectively and in part as a

result of quantitative analysis, with the'results expressed in

sentences and in numbers; or (c) determined completely analytically

and expressed completely in numbers or graphs. The first level,

completely subjective, may be used by policy makers at any level

and at the current time without awaiting further informational and

technical developments. At the first level, the analytical frame-

work has the capability of improving upon purely intuitive decisions

by breaking apart complicated decisions into simpler components,

allowing for a more rigorous decision.

However, most decisions are at the second level, part subjective

and part quantitative, because some basic data exist at most levels

of decision making. The results of the Commission's analysis is in

this category - -with neither all objectives nor all interrelationships

quantified. In the coming years, the field of policy analysis will

focus on (a) extending measurement to many more objectives, and

(b) conceptually understanding and analytically describing the inter-

relationships among actions and consequences. In the meantime, the

13



data base and analytical tools developed by the staff provide a

point of departure for federal, state, and local policy makers as

they consider new alternatives for financing postsecondary educa-

tion.

The third level, with completely quantified objectives,

measures, and interrelationships, is far from a reality at the

current time. The purposes of moving towards greater quantifica-

tion are twofold: (a) to increase the degree of specificity in

thinking, much as defining taxonomies gives a policy maker carefully

differentiated words with which policies may be accurately described;

and (b) to provide a structure in which observations of actual

individual and institutional behavior (data) can be used to estimate

statistically the key interrelationships.

A fully quantitative use of the framework, however, faces, at

this time, two major obstacles:

Identifying acceptable criteria to determine the extent of
achievement of objectives (some criteria now exist, but
the Commission could not agree that these should be used);
and

Developing a theory of how these criteria, financing
decisions, and the broad context are interrelated (partial
theories of interrelationships exist, but no integrative
theory exists, to our knowledge).

The problem of identifying criteria has already been discussed,

but the question of developing an adequate integrative theory remains

particularly vexing. In making a financing decision, each policy

maker has some implicit set of assumptions about the consequences Jf

his or her decision; these assumptions are based on an even more

implicit theory of how actions and consequences are interrelated.

Behavioral decision making theories of educational institutions,

relatively recent developments, so far provide an inadequate basis

for planning in postsecondary education. Meanwhile, partial quantita-

tive analyses can be conducted to illuminate some criteria and prove

a somewhat firmer basis for judgment in the case of such objectives

as student access, student choice, student opportunity, and shared

responsibility, as shown in Chapter 4.
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h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
p
o
p
u
l
a
t
i
o
n

e
n
r
o
l
l
e
d
 
b
y
 
l
e
v
e
l
 
o
f
 
p
r
o
g
r
a
m
-
-

l
o
w
e
r
 
d
i
v
i
s
i
o
n
,
 
u
p
p
e
r
 
d
i
v
i
s
i
o
n
,

a
n
d
 
g
r
a
d
u
a
t
e
/
P
r
o
f
e
s
s
i
o
n
a
l
-
-

c
l
a
s
s
i
f
i
e
d
 
b
y
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e

2
.

C
H
O
I
C
E
 
-
 
E
a
c
h
 
i
n
d
i
v
i
d
u
a
l
 
s
h
o
u
l
d

h
a
v
e
 
a
 
r
e
a
s
o
n
a
b
l
e
 
c
h
o
i
c
e
 
a
m
o
n
g

t
h
o
s
e
 
i
n
s
t
i
t
u
t
i
o
n
s
 
o
f
 
p
o
s
t
s
e
c
o
n
d
-

a
r
y
 
e
d
u
c
a
t
i
o
n
 
t
h
a
t
h
a
v
e
 
a
c
c
e
p
t
e
d

h
i
m
 
o
r
 
h
e
r
 
f
o
r
 
a
d
m
i
s
s
i
o
n
.

a
)
 
S
t
u
d
e
n
t
 
c
h
a
r
a
c
t
e
r
-

-
-
-
T
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
p
o
p
u
l
a
t
i
o
n

i
s
t
i
c
s

e
n
r
o
l
l
e
d
,
 
c
l
a
s
s
i
f
i
e
d
 
b
y
 
i
n
c
o
m
e

q
u
a
r
t
i
l
e
,
 
s
e
x
,
 
a
g
e
,
 
e
t
h
n
i
c
 
g
r
o
u
p
,

a
n
d
 
b
y
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e

b
)
 
I
n
s
t
i
t
u
t
i
o
n
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

-
-
 
T
h
e
 
n
u
m
b
e
r
,
 
p
e
r
c
e
n
t
a
g
e
,
 
a
n
d

a
v
e
r
a
g
e
 
e
n
r
o
l
l
m
e
n
t
o
f
 
i
n
s
t
i
t
u
-

t
i
o
n
s
 
b
y
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e
,

s
i
z
e
,
 
c
o
n
t
r
o
l
,
 
a
n
d
 
s
e
x
 
o
f
 
s
t
u
d
e
n
t

b
o
d
y
 
(
m
a
l
e
,
 
f
e
m
a
l
e
,
 
c
o
e
d
u
c
a
t
i
o
n
a
l
)

-
-
A
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
 
p
r
o
g
r
a
m
s

(
a
c
c
o
r
d
i
n
g
 
t
o
 
a
 
l
i
m
i
t
e
d
 
n
u
m
b
e
r
 
o
f

b
a
s
i
c
 
c
a
t
e
g
o
r
i
e
s
)
,
 
c
l
a
s
s
i
f
i
e
d
 
b
y

i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e
,
 
s
i
z
e
,
 
c
o
n
t
r
o
l
,

a
n
d
 
s
e
x
 
o
f
 
s
t
u
d
e
n
t
 
b
o
d
y



(
T
a
b
l
e
 
1
,
 
c
o
n
t
i
n
u
e
d
)

3
.

S
T
U
D
E
N
T
 
O
P
P
O
R
T
U
N
I
T
Y

P
o
s
t
s
e
c
o
n
d
a
r
y

e
d
u
c
a
t
i
o
n
 
s
h
o
u
l
d
 
m
a
k
e
 
a
v
a
i
l
a
b
l
e

a
c
a
d
e
m
i
c
 
a
s
s
i
s
t
a
n
c
e
 
a
n
d
 
c
o
u
n
s
e
l
i
n
g

t
h
a
t
 
w
i
l
l
 
e
n
a
b
l
e
 
e
a
c
h
 
i
n
d
i
v
i
d
u
a
l
,

a
c
c
o
r
d
i
n
g
 
t
o
 
h
i
s
 
o
r
 
h
e
r
 
n
e
e
d
s
,

c
a
p
a
b
i
l
i
t
y
,
 
a
n
d
 
m
o
t
i
v
a
t
i
o
n
,
 
t
o

a
c
h
i
e
v
e
 
h
i
s
 
o
r
 
h
e
r
 
e
d
u
c
a
t
i
o
n
a
l

o
b
j
e
c
t
i
v
e
s
.

a
)
 
P
r
o
g
r
a
m
 
c
o
m
p
l
e
t
i
o
n

b
)
 
C
o
u
n
s
e
l
i
n
g
 
a
v
a
i
l
a
b
i
l
i
t
y

-
T
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
p
L
c
g
r
a
m

c
o
m
p
l
e
t
i
o
n
s
 
(
 
n
u
m
b
e
r
 
o
f
 
d
e
g
r
e
e
s

o
r
 
c
e
r
t
i
f
i
c
a
t
e
s
 
p
e
r
 
n
u
m
b
e
r
 
o
f

s
t
u
d
e
n
t
s
 
e
n
r
o
l
l
e
d
)
,
 
c
l
a
s
s
i
f
i
e
d

b
y
 
i
n
c
o
m
e
 
q
u
a
r
t
i
l
e
,
 
e
t
h
n
i
c

g
r
o
u
p
,
 
s
e
x
,
 
a
g
e
,
 
a
n
d
 
t
y
p
e
 
o
f

i
n
s
t
i
t
u
t
i
o
n
*

-
H
E
x
p
e
n
d
i
t
u
r
e
s
 
p
e
r
 
s
t
u
d
e
n
t
 
f
o
r

c
o
u
n
s
e
l
i
n
g
,
 
c
l
A
s
s
i
f
i
e
d
 
b
y
 
t
y
p
e

o
f
 
i
n
s
t
i
t
u
t
i
o
n

4
.

E
D
U
C
A
T
I
O
N
A
L
 
D
I
V
E
R
S
I
T
Y

P
o
s
t
s
e
c
o
n
d
-

a
r
y
 
e
d
u
c
a
t
i
o
n
 
s
h
o
u
l
d
 
o
f
f
e
r
 
p
r
o
g
r
a
m
s

o
f
 
f
o
r
m
a
l
 
i
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
o
t
h
e
r

o
p
p
o
r
t
u
n
i
t
i
e
s
 
a
n
d
 
e
n
g
a
g
e
 
i
n
 
r
e
s
e
a
r
c
h

a
n
d
 
p
u
b
l
i
c
 
s
e
r
v
i
c
e
 
o
f
 
s
u
f
f
i
c
i
e
n
t

d
i
v
e
r
s
i
t
y
 
t
o
 
b
e
 
r
e
s
p
o
n
s
i
v
e
 
t
o
 
t
h
e

C
h
a
n
g
i
n
g
 
n
e
e
d
s
 
o
f
 
i
n
d
i
v
i
d
u
a
l
s
 
a
n
d

s
o
c
i
e
t
y
.

a
)
 
T
h
e
 
v
a
r
i
e
t
y
 
o
f
 
p
r
o
g
r
a
m
s

a
v
a
i
l
a
b
l
e
 
t
o
 
m
e
e
t
 
t
h
e

n
e
e
d
s
 
o
f
 
i
n
d
i
v
i
d
u
a
l
s

a
n
d
 
s
o
c
i
e
t
y

b
)
 
T
h
e
 
a
v
a
i
l
a
b
i
l
i
t
y
 
o
f

t
h
e
s
e
 
p
r
o
g
r
a
m
s
 
i
n

d
i
f
f
e
r
e
n
t
 
i
n
s
t
i
t
u
t
i
o
n
a
l

s
e
t
t
i
n
g
s

-
-
T
h
e
 
n
u
m
b
e
r
 
o
f
 
d
i
f
f
e
r
e
n
t
 
p
r
o
g
r
a
m
s

i
n
 
e
a
c
h
 
i
n
s
t
i
t
u
t
i
o
n
 
(
o
n
 
t
h
e

a
v
e
r
a
g
e
 
b
y
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e
)

-
-
T
h
e
 
a
g
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
s
t
u
d
e
n
t
s

-
-
D
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
e
n
r
o
l
l
m
e
n
t

a
c
r
o
s
s
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
c
a
t
e
g
o
r
i
e
s

S
.

I
N
S
T
I
T
U
T
I
O
N
A
L
 
E
X
C
E
L
L
E
N
C
E
 
-
 
P
o
s
t
-

s
e
c
o
n
d
a
r
y
 
e
d
u
c
a
t
i
o
n
 
s
h
o
u
l
d
 
s
t
r
i
v
e

f
o
r
 
e
x
c
e
l
l
e
n
c
e
 
i
n
 
a
l
l
 
i
n
s
t
r
u
c
t
i
o
n

a
n
d
 
o
t
h
e
r
 
l
e
a
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
,

a
n
d
 
i
n
 
r
e
s
e
a
r
c
h
 
a
n
d
 
p
u
b
l
i
c
 
s
e
r
v
i
c
e
.

a
)
 
F
a
c
u
l
t
y

b
)
 
F
a
c
i
l
i
t
i
e
s

c
)
 
S
t
u
d
e
n
t
s

-
-
S
u
r
v
e
y
s
 
o
f
 
f
a
c
u
l
t
y
 
o
p
i
n
i
o
n

-
-
S
q
u
a
r
e
 
f
o
o
t
a
g
e
 
p
e
r
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
,

d
o
l
l
a
r
s
 
o
f
 
c
a
p
i
t
a
l
 
p
e
r
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r

-
-
S
u
c
c
e
s
s
 
o
f
 
g
r
a
d
u
a
t
e
s
 
i
n

o
b
t
a
i
n
i
n
g
 
e
m
p
l
o
y
m
e
n
t

*
T
h
i
s
 
i
s
 
n
o
t
 
m
e
a
n
t
 
t
o
 
i
m
p
l
y
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
w
h
o
 
t
r
a
n
s
f
e
r
 
t
o
 
a
n
o
t
h
e
r
 
i
n
s
t
i
t
u
t
i
o
n
 
o
r
 
l
e
a
v
e
 
f
o
r
 
o
t
h
e
r

r
e
a
s
o
n
s
 
m
a
y
 
n
o
t
 
h
a
v
e
 
e
n
j
o
y
e
d
 
a
 
f
u
l
l
 
m
e
a
s
u
r
e
 
o
f
 
o
p
p
o
r
t
u
n
i
t
y
.



0

(
T
a
b
l
e
 
1
,
 
c
o
n
t
i
n
u
e
d
)

6
.

I
N
S
T
I
T
U
T
I
O
N
A
L
 
I
N
D
E
P
E
N
D
E
N
C
E

a
)

S
o
u
r
c
e
 
o
f
 
f
u
n
d
s

I
n
s
t
i
t
u
t
i
o
n
s
 
o
f
 
p
o
s
t
s
e
c
o
n
d
a
r
y

e
d
u
c
a
t
i
o
n
 
s
h
o
u
l
d
 
h
a
v
e
 
s
u
f
f
i
c
i
e
n
t

f
r
e
e
d
o
m
 
a
n
d
 
f
1
4
.
x
i
b
i
l
i
t
y
 
t
o
 
m
a
i
n
-

t
a
i
n
 
i
n
s
t
i
t
u
t
i
m
a
l
 
a
n
d
 
p
r
o
f
e
s
-

b
)

A
v
a
i
l
a
b
i
l
i
t
y
 
o
f

s
i
o
n
a
l
 
i
n
t
e
g
r
i
t
y
 
a
n
d
 
t
o
 
m
e
e
t

f
u
n
d
s

c
r
e
a
t
i
v
e
l
y
 
a
n
d
 
r
e
s
p
o
n
s
i
v
e
l
y

t
h
e
i
r
 
e
d
u
c
a
t
i
o
n
a
l
 
c
o
a
l
s
.

c
)

F
l
e
x
i
b
i
l
i
t
y
 
(
t
h
e

c
a
p
a
c
i
t
y
 
t
o
 
m
e
e
t

f
u
t
u
r
e
 
n
e
e
d
s
 
i
n

a
d
d
i
t
i
o
n
 
t
o
 
c
o
n
t
i
n
u
-

i
n
g
 
c
u
r
r
e
n
t
 
s
e
r
v
i
c
e
s
)

-
-
T
h
e
 
p
e
r
c
e
n
t
a
g
e
 
d
i
s
t
r
i
b
u
t
i
o
n

o
f
 
s
o
u
r
c
e
s
 
o
f
 
f
u
n
d
s
 
c
l
a
s
s
i
f
i
e
d

b
y
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e

-
-
T
h
e
 
a
v
e
r
a
g
e
 
i
n
d
e
b
t
e
d
n
e
s
s
 
o
n

p
h
y
s
i
c
a
l
 
p
l
a
n
t
,
 
c
l
a
s
s
i
f
i
e
d
 
b
y

t
y
p
e
 
o
f
 
i
n
s
t
i
t
u
t
i
o
n

-
-
-
T
h
e
 
r
a
t
i
o
 
o
f
 
r
e
v
e
n
u
e
s
 
t
o

p
l
a
n
t
 
i
n
d
e
b
t
e
d
n
e
s
s
,
 
c
l
a
s
s
i
f
i
e
d

b
y
 
t
y
p
e
 
o
f
 
i
n
s
t
i
t
u
t
i
o
n

-
-
T
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
i
n
s
t
i
t
u
t
i
o
n
s
'

i
n
c
o
m
e
 
b
e
t
w
e
e
n
 
r
e
s
t
r
i
c
t
e
d
 
a
n
d

u
n
r
e
s
t
r
i
c
t
e
d
 
i
n
c
o
m
e
 
(
c
a
t
e
g
o
r
i
c
a
l

a
i
d
 
v
s
.
 
g
e
n
e
r
a
l
 
i
n
s
t
i
t
u
t
i
o
n
a
l

s
u
p
p
o
r
t
)

7
.

I
N
S
T
I
T
U
T
I
O
N
A
L
 
A
C
C
O
U
N
T
A
B
I
L
I
T
Y
 
-

a
)

I
n
s
t
i
t
u
t
i
o
n
s
 
o
f
 
p
o
s
t
s
e
c
o
n
d
a
r
y

e
d
u
c
a
t
i
o
n
 
s
h
o
u
l
d
 
u
s
e
 
f
i
n
a
n
c
i
a
l

a
n
d
 
o
t
h
e
r
 
r
e
s
o
u
r
c
e
s
 
e
f
f
i
c
i
e
n
t
l
y

a
n
d
 
e
f
f
e
c
t
i
v
e
l
y
 
a
n
d
 
e
m
p
l
o
y

p
r
o
c
e
d
u
r
e
s
 
t
h
a
t
 
e
n
a
b
l
e
 
t
h
o
s
e

w
h
o
 
p
r
o
v
i
d
e
 
t
h
e
 
r
e
s
o
u
r
c
e
s
 
t
o

d
e
t
e
r
m
i
n
e
 
w
h
e
t
h
e
r
 
t
h
o
s
e
 
r
e
s
o
u
r
c
e
s

a
r
e
 
b
e
i
n
g
 
u
s
e
d
 
t
o
 
a
c
h
i
e
v
e

b
)

d
e
s
i
r
e
d
 
o
u
t
c
o
m
e
s
.

F
i
n
a
n
c
i
a
l
 
a
c
c
o
u
n
t
a
-

b
i
l
i
t
y
 
i
n
 
t
h
e
 
c
u
r
-

r
e
n
t
 
t
i
n
e
 
p
e
r
i
o
d

F
i
n
a
n
c
i
a
l
 
v
i
a
b
i
l
i
t
y

R
e
p
o
r
t
i
n
g
 
r
e
q
u
i
r
e
m
e
n

-
-
C
u
r
r
e
n
t
 
f
u
n
d
 
e
x
p
e
n
d
i
t
u
r
e
s
 
p
e
r

s
t
u
d
e
n
t
,
 
c
l
a
s
s
i
f
i
e
d
 
b
y
 
i
n
s
t
i
t
u
-

t
i
o
n
a
l
 
t
y
p
e

C
u
r
r
e
n
t
 
f
u
n
d
 
e
x
p
e
n
d
i
t
u
r
e
s
 
p
e
r

d
e
g
r
e
e
 
g
r
a
n
t
e
d
,
 
c
l
a
s
s
i
f
i
e
d
 
b
y

i
n
s
t
i
t
u
t
i
o
n
a
l
 
t
y
p
e

-
-
N
u
M
b
e
4
r
 
o
f
 
i
n
s
t
i
t
u
t
i
o
n
s
 
w
i
t
h

r
e
v
e
n
u
e
s
 
g
r
e
a
t
e
r
 
t
h
a
n
 
e
x
p
e
n
d
i
-

t
u
r
e
s
,
 
c
l
a
s
s
i
f
i
e
d
 
b
y
 
i
n
s
t
i
t
u
-

t
i
o
n
a
l
 
t
y
p
e

-
-
C
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
m
a
j
o
r
 
r
e
p
o
r
t
i
n
g

r
e
q
u
i
r
e
m
e
n
t
s
 
b
y
 
i
n
s
t
i
t
u
t
i
o
n
a
l

t
y
p
e



(
T
a
b
l
e
 
1
,
 
c
o
n
t
i
n
u
e
d
)

8
.

A
D
E
Q
U
A
T
E
 
F
I
N
A
N
C
I
A
L
 
S
U
P
P
O
R
T
 
-

A
d
e
q
u
a
t
e
 
f
i
n
a
n
c
i
a
l
 
r
e
s
o
u
r
c
e
s

s
h
o
u
l
d
 
b
e
 
p
r
o
v
i
d
e
d
 
f
o
r
 
t
h
e

a
c
c
o
m
p
l
i
s
h
m
e
n
t
 
o
f
 
t
h
e
s
e

O
b
j
e
c
t
i
v
e
s
.

T
h
i
s
 
i
s
 
a

r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
t
h
a
t
 
s
h
o
u
l
d

b
e
 
s
h
a
r
e
d
 
b
y
 
a
 
o
c
i
M
b
i
n
a
t
i
o
n

o
f
 
p
u
b
l
i
c
 
a
n
d
 
p
r
i
v
a
t
e
 
s
o
u
r
c
e
s
,

i
n
c
l
u
d
i
n
g
 
f
e
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Table 2: Sources of Funds for Postsecondary Education

State & Local
Government

1......41 Federal
Government

Private
Philanthropy

Endowment
Earnings

Students
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Table 3: Taxonomy of Institutional Recipients of
Postsecondary Education Funds

A. Collegiate institutions, public and private

1. Leading research universities
2. Other research universities
3. Large doctorate granting institutions
4. Small doctorate granting institutions
5. Comprehensive colleges with substantial

program offerings
6. Comprehensive colleges with limited

program offerings
7. Selective liberal arts colleges
8. Other liberal arts colleges
9. Two-year colleges and universities
10. Professional schools and other

specialized institutions

8. Noncollegiate postsecondary education: public,
private nonprofit, and proprietary

1. Technical institutes and trade schools
2. Business and commercial schools
3. Cosmetology schools
4. Fight schools
5. Hospitals
6. Technical/vocational and other schools
7. Correspondence schools

C. Other postsecondary educational organizations

1. Local, state, and regional agencies
2. Other educational organizations
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Table 4: Taxonomy of Characteristics of Student
Recipients of Postsecondary Education Funds

A. Individual characteristics

1. Family income
2. Need
3. Ability
4. Age group
5. Sex
6, Ethnic group
7. Prior educational experience
8. Residence status

B. Prior academic participation

1. Part-time and full-time
2. Level of study (lower division,

upper division, graduate)
3. Institutional type attended
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Table 5; Taxonomy of Postsecondary Education
Financing Delivery Mechanisms

I. Aid to Institutions

A. General institutional aid.

1. Tuition and fee payments
2. Budget appropriations
3. Lump sum grants
4. Various types of capitation grants
5. Grants based on other units of

workload or output
6. Employment subsidies
7. Unrestricted gifts
8. Unrestricted earnings

B. Categorical aid (current)

1. Program support
2. Project grants and contracts
3. Service contracts
4. Restricted gifts
5. Restricted earnings

C. Construction aid

1. Project grants
2. Direct and indirect interest

subsidies
3. Gifts
4. User charges

D. Tax benefits

1. Tax exemptions for institutions
2. Tax credits for donors
3. Tax deductions for donors

E. Other institutional aid

1. In-kind gifts
2. Use of property, facilities,

or equipment
3. Cooperative services
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(Table 5, continued)

11. Aid to Students

A. Grants and scholarships

1. Aid distributed directly to
students based on

a. Need
b. Ability
c. Special purposes
d. Income

2. Aid distributed through institutions
based on

a. Need
b. Ability
c. Special purposes
d. Income

B. Loans (subsidized portion)

1. Direct loans
2. Guaranteed loans
3. Institutional loans
4. Tuition deferrals

C. Tax benefits

1. Tax credits for families or students
2. Tax deductions for families or students
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CHAPTER 2

THE DATA BASE

A basic assumption underlying step 7 of the analytical frame-

work is that the more information available to policy makers through

a data base like the Commission's, the more informed and appropriate

the decisions can be. Once again, this is not because data or analysis

based on data should replace judgment in decision making; on the contrary,

the analytical framework recommended by the Commission, incorporating

the use of information, is intended to extend the judgmental capabilities

of policy makers. Applying this philosophy, the development and use of

the Commission's data base was an integral part of the research and

analysis conducted by the staff.

The Commission's data base consists of twenty-three direct access

computer files with about 110 million bytes (characters of data).* Any

piece of information in the extensive data base can be accessed in a

matter of seconds via interactive keyboard computer terminals. The

information in the data base is as disaggregated as possible; it is

organized and cross-indexed according to the taxonomies of financing

mechanisms that were illustrated in Table S.

The data files in the National Commission's data base fall into

four categories:

(1) Collegiate institutional data dealing with enrollment,

degrees, programs, finances, personnel, facilities, and certain institu-

tional characteristics (such as instruction, research, public service,

student services, plant operations, and administration). An institu-

tional file based on the Higher Education General Information Survey

(ILEGIS) of the National Center for Education Statistics formed the

basis of data for collegiate institutions.

*For the current status of the Commission's data base, contact
U.S. Office of Education, National Center for Educational Statistics,
400 Maryland Avenue, S.W., Washington, D.C. 20202.
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[DEFINITION: In 1972-73, the collegiate sector consisted of
2,948 public and private institutions of higher education- -

including community colleges, four-year liberal arts colleges,
major research universities, and professional schools--which
enrolled over nine million students.]

(2) Noncollegiate institutional data dealing with enrollment,

finance, programs, staff, completions, and placement. The noncollegiate

institutional data are drawn from three sources: the Office of Educa-

tion's Vocational Education Directory Survey; a survey of noncoll?.giate

institutions by the Commission; and an earlier unpublished survey by

the Carnegie Commission. Because the noncollegiate sector has so long

been ignored by the public and private agencies that collect data on

postsecondary education, there are no reliable figures on the distribu-

tion of students by age, sex, or program; nor are there figures indicat-

ing changes in enrollment. This Commission, the Carnegie Commission,

and the U.S. Office of Education have begun a data collection effort,

however, that within a year should begin to provide useful information

regarding the students and institutions in this sector.

[DEFINITION: The noncollegiate sector of post ondary
education is made up of an estimateu 016 onal

schools, which enrolled approximately 1.6 million '-nts
in 1972-73. All are either accredited by a federal')
recognized accrediting agency (approximately 1,600 fall
into this category) or have been otherwise classified as
eligible for participation in the federal Veterans' benefits
or Social Security student aid programs. The majority are
operated for profit and are managed by corporations (66
percent), partnerships (18 percent), or single proprietors
(16 percent) .]

(3) Student data dealing with demographic characteristics, student

aptitudes, sources of financial support, additional factors and current

academic status. nese detailed data are drawn from Census reports,

Student Resource Surveys undertaken in four states under the supervision

of the College Entrance Examination Board, and several other individual

state financial aid studies.

28



(4) Financing data dealing with the various sources and

delivery mechanisms of financing postsecondary education. These

data have been collected from IEGIS reports, Bur.::au of the Census

surveys, data provided by the Council for Financial Aid to Educa-

tion, material provided by the Office of Management and Budget and

other federal departments and agencies, and other sources.

See Appendix B for a list of the NCFPE data base files and a

general description of their contents and availability, whether

public or restricted. A detailed description of the files and the

actual computer codes is available in a separate staff report, "NCFPE

National Postsecondary Education Data Base Directory," from the Office

of Education* or from the Government Printing Office.

Appendix D of this report briefly introduces potential users to

the Commission's data base describing the various software packages

utilized by the staff for interacting with the massive data base and

citing appropriate references for further information. An additional

paper describing the general development of the data base and its use

by the Commission is "Towards a National Data Base for Postsecondary

Education" by Daryl Carlson, James Farmer, and Richard Stanton in the

Proceedings of the 1973 CAUSE National Conference. The paper is

available from the College and University Systems Exchange, 737 29th

Street, Boulder, Colorado 80303.

All of the data are stored in a form unedited by the Commission

staff. In the few months available to the Commission to complete its

study, it had little opportunity to undertake massive new data collection

efforts. Therefore, it assembled existing data sources and linked them

together with common coding reflecting the taxonomies of delivery mechan-

isms, institutional categories, and individual recipient characteristics.

It would be possible to perform a number of logical checks for these

data using the computer to determine their internal consistency, though

not their external validity. In the time available, the prior editing

by each source was accepted as adequate.

*To obtain a copy of the Data Base Directory, please contact: National
Center for Educational Statistics, U.S. Office of Education, 400 Maryland

Avenue, S.W., Washington, D.C. 20202.
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Because the NCFPE data base is a collection of those data

available instead of a careful definition and collection of those

data needed for national policy, its contents should be viewed

only as a point of departure for a national policy data base for

postsecondary education. The main contribution of the NCFPE data

base, in the opinion of these authors, was to make generally avail-

able much of the current data in postsecondary education and to

show that on-line terminal operation of a very large data base is

both technically and economically feasible. The terminal operation

facility means that national data are readlly accessible to federal,

state, or local policy makers and their staffs, and to a broad

research and analysis community.

Data Limitations

It was neither the role nor the responsibility of the Commis-

sion to design a new national data base. Rather, applying the

analytical framework developed by the Commission required examining

data about: (1) the current achievement of objectives; and (2) the

interrelationships of policy chaages and the probable changes in

indicators of current objectives. Just as there are also inadequate

data for current objectives, there are also inadequate data for current

measures. In particular, there is a lack of data on student needs (in

terms of which student access, choice, and opportunity were defined)

and on the various institutional objectives (which have yet to have

acceptable measures defined).

Conclusion

In summary, the major limitation of the data is that they are

defined and collected prior to and independent of the Commission's

choice of objectives. Data for national policy analysis should be

defined in terms of the objectives to be pursued and the public

policies available for influencing the attainment of the objectives-

not the other way around. However, starting from available data,

the staff of the Commission assembled a large data base which was
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able to respond to important policy questions by making data accessible

in an organized and efficient manner.

It was observed that a data base must be responsive to an analyst-

on the order of seconds and minutes to a response--in order to support and

reinforce the discovery process where greater understanding of the data

occurs.
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CHAPTER 3

THE ANALYTICAL MODEL: ELEMENT EIGHT
OF THE ANALYTICAL FRAMEWORK

To apply the analytical framework to the development of policy

recommendations, a mathematical construct was used by the Commission

to estimate, in quantitative terms, the achievement of the objectives

that would result from the implementation of a particular financing

plan. This construct or analytical model--element eight of the

analytical framework--addresses the question, "What are the important

interrelationships between and among changes in financing and the

responses of students, institutions, and sources of financing?" These

interrelationships encompass the decision makers, the decisions, and

their impacts on objectives.

While not all facets of these important interrelationships have

been quantitatively derived, several have been. From these mathe-

matical relationships, an analytical model was developed to estimate

the enrollment and financial changes likely to occur as a result of

changes in financing policies. This chapter describes the model

itself and the next chapter illustrates the application of this

model to the analysis of a variety of financing plans.

Constructing mathematical models to analyze public policies

is not a new approach to research. But it has not, until recently,

been employed by policy analysts to postsecondary education. Research

models to determine the impacts of alternative financing policies for

postsecondary education fit into these two categories:

--Partial impact studies, with special emphasis on the statis-

tical analysis of some specific aspect of student, institu-

tional, or governmental behavior. Also in this category

are studies of the impact of certain legislation on the

financing of postsecondary education. (For example, the

work of Astin, et al. at the American Council on Education,

and Lyman Glenny at the Center for Research and Development
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in Higher Education, University of California at Berkeley.)

--Comprehensive impact studies, designed to assess the impact

of different delivery mechanisms on students, institutions,

and sources of financing, including units of government.

(Inner City Fund, Mathematica, and National Center for

Higher Education Management Systems have developed models

of this sort.)

The National Commission--interested in the impacts that federal,

state, local, and private financing have on student enrollment and

student and institutional finances--developed the second type, a small

comprehensive model. A brief summary of three such comprehensive models

for analyzing national postsecondary education policies shows the current

state of the art and places the Commission's model in perspective.

REVIEW OF POSTSECONDARY EDUCATION POLICY MODELS

Inner City Fund (ICF) has developed a model called BEST--Budget

Enrollment Simulation Tool. They provide the following description
1

of BEST:

BEST is a computer model which allows explicitly
for....three types of adjustments to the pricing system:

1) adjust or begin payment of subsidies (e.g.
capitation grants) to public and/or private colleges
and universities,

2) adjust student tuition and fee charges at public
institutions, or

3) adjust the level of funding and the criteria for
distributing student financial aid revenues.

Its (BEST) final output is a comparison of the before/
after levels of enrollment and public expenditures. Enroll-
ments and expenditures are broken down by the parental
income class of the student and by three major types of
col] es and universities--public and private senior insti-
tutions and community colleges. The model applies explicitly
to the population of high school graduates. If the ratio

1
G. Barnes, E. Erickson, W. Hill, Jr., and H. Winokur, Jr.,

"Further Analysis of the College Going, College Choice Model,"
ICF Incorporated, December 1972.
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of freshmen to total enrollment is taken to he 1:3, then
simple multiplication of the final enrollment and expen-
ditures data should provide a suitable prediction for all
undergraduates.

The input requirements are not extensive. The entire
model runs on 76 data elements. Users of the model, by
making assumptions about the probable change of certain
parameters can project their results into the future. Where
there are regional differences in institutional character-
istics or in demographic characteristics, data inputs may
be adjusted to reflect these differences.

BEST is designed to translate the assumed changes in
tuition and student financial aid policies into changes in
the option prices faced by the prospective students. These
price changes, given the price response parameters, cause
a redistribution of student enrollments and hence in the
public expenditures which support the enrollments.

Mathematica has also developed several enrollment and financial

aid models for higher education. These models are illustrated in

Tables 6 and 7. The undergraduate enrollment model forecasts total

undergraduate full-time enrollment in higher education by sex, family

income, and institutional type and control. One of the principal uses

of the undergraduate enrollment and financial aid models is to estimate

the costs of alternative Federal student aid programs.

Currently both the undergraduate enrollment and
financial aid models are programmed on a time-sharing
interactive system. This allo4s the user to determine:

1) the impact of changes in enrollment model para-
meters (such as enrollment and attrition rates) on the
financial needs of students;

2) the impact of changes in financial model para-
meters (such as student contribution from summer employ-
ment) on the financial needs of students;

3) and the costs of alternative Federal aid pro-
grams.2

The National Center for Higher Education Management Systems

(NCHEMS at WICHE) is currently in the process of constructing a

2
Mathematica, Inc., "Enrollment and Financial Aid Models for Higher

Education," August 1971.
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Table 7, Postbaccalaureate Student Enrollment
and Aid Models by Mathematica

1, Estimate the number of

postbaccalaureate students by

type and control of institution

2. Estimate the conditional

probability that a student

applies for Federal aid,

given that the student attends

an institution with a particular

type and control

3. Estimate the average need

of a student, given that the

student does need aid and that

the student attends an institution

with a particular type and control

39

4. Estimate the financial

aid requirements for post-

baccalaureate students in

higher education



"national planning" model for higher education. In a preliminary

documentation of their work,3 the model is described in these terms:

The prototype model operates as follows: first,
the model allows the user to input a given level and
mix of federal, state, and private financing programs
for certain groups of institutions and students. Next,
the model considers the planning alternatives of the
institutions as they try to meet their institutional
goals in light of available funds. Examples of the
institutional planning decisions made in the model are
hiring new faculty, providing for academic support,
admitting students, and providing financial aid. A set
of institutional goals is included as an integral part
of the model, and the institutional planning decisions
are made to best achieve the goals. The selection of
an institutional operating plan is based on an extension
of the research reported in Optimality in College Plan-
ning: A Control Theoretic Approach, (Wagner and weathers -

by, 1971).

The model next considers the possibilities open to
students as they choose the type of institution they will
attend. This portion of the model is based on the research
report, Demand for Higher Fducation in the United States
(Miller, 1971). The students consider the cost of attend-
ing a particular type of institution, the average ability
of the student body at that particular type of institution,
and their own individual ability and income level. These
criteria have demonstrated the best ability to predict
which institutions students will choose to attend.

The model next combines the institutional spaces avail-
able, or the supply of education as determined from the insti-
tutional component of the model, with the demand for education
as determined by the students selecting particular institu-
tional types. This supply-and-demand interaction formulates
the enrollment to higher education, from which one can deter-
mine the following:

1) the general level of enrollment in each type of
institution,

2) the number of empty spaces in each type of insti-
tution,

3) the income and ability level of incoming students,
and

4) the income and ability of persons who are not
currently being served by higher education.

3
V. Huckfeldt, "Preliminary Data for a Federal Planning Model for

Analysis of Accessibility to Higher Education," National Center
for Higher Education Management Systems, 1973.
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Thus, each combination of alternative financing plans
produces an interaction between the students, institu-
tions, state, and federal government enabling evalua-
tion of the impact on accessibility and institutional
viability of each plan.

THE COMMISSION'S MODEL

The Commission's model initially sought to relate a large

number of financing policy variables to quantitative measures of

the degree of achievement of postsecondary educational objectives.

In the absence of adequate theory and data, the model was limited

to estimating the enrollment and financial consequences of changes

in national financing policies, particularly those policies relat-

ing to student grants. Essentially, the model estimates the enroll-

ments by income group, student level, and institutional sector that

would probably result from a combination of tuition and student aid

(grants, work, loans) policies; it also estimates the change in the

net cash balance in each institutional sector resulting from chang-

ing enrollments, tuitions, and institutional support policies. The

model was designed for this limited set of policy concerns--enroll-

ments, tuitions, and institutional support policies. As the changes

in policy concerns take place and as new theories and data are

developed, new analytical models will be needed. The model described

in this chapter may be of assistance as a point of departure for the

structuring of new models. However, it is more likely that for the

next round of policy analysis, a new model should be designed to be

consistent with the new policy questions. Therefore, the purpose

of this section is to describe just one particular analytical model

used for policy analysis.

The first time the staff attempted to analyze the enrollment

and financial implications of alternative financing plans, they

developed a series of work sheets and completed all calculations

by hand. A very simple financing alternative took about one person -

month to evaluate. However, each person manipulated it differently,

and each made numerical errors. Further, the evaluation of each

alternative financing plan was limited to relatively simple mathematics.
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A computer model was written both to decrease the time and cost of

calculation and to increase the reality of the conceptualization,

which required increasingly complex algebra.

1. Logic of the Model

The calculations were performed recognizing various categories

of students and institutions, and these categories are described in

the following section. The multiple categories increase the complexity

of the algebra but not the logic. Therefore, the discussion of the

logic of the model will be presented as simply as possible, leaving

to a subsequent section on model equations the task of incorporating

all the multiple categories.

Enrollments were first divided into two groups: one group

eligible for the projected change in student aid and one group not

eligible for the change in student aid. As a result of policy changes

in tuitions and the level of financing of student aid, there resulted

in each sector a new total enrollmerit made up of two groups: (1) the

number of students eligible for (and receiving) the change in student

aid and facing the change in tuition; and (2) the number of students

facing the change in tuition without any change in student aid. The

amount of change in tuition was a policy decision set by the user of

the model, presumably by state and institutional decision makers.

The amount of the change in student aid provided per eligible student

of various economic and social characteristics was determined by the

model subject to the following considerations:

a. The additional resources available for a change in student

aid came from the following sources: (1) some proportion

of the additional tuition revenues paid by the new total

enrollment after changes in tuition and student aid; (2)

the change in government appropriations for student aid.

b. The change in student aid was assumed to be distributed

on a basis of the financial need of students. This financ-

ial need was approximated by an equation that was propor-

tional to increases in tuition and inversely proportional

42



to increases in income. In other words, as tuition

increased or income decreased, the financial need of a

student would increase. The BEOG Family Contribution

Schedule or other needs analysis tables were not used

because of their complexity (for example, the inclusion

of the number of children in the family and the treat-

ment of family assets). Of course, many different

patterns of distributing financial aid could be (and

were) considered.

c. The maximum size of the student aid award (grant, work,

or loan) was specified as part of the student aid policy.

These three considerations along with the specified functional forms

of the equations provided enough information to determine the average

student aid award per eligible student by (family) income, student

level, and type of institution. The average student aid award in

combination with the change determined by the policy under considera-

tion provided enough information to estimate the new total enroll-

ment by student (family) income, student level, and type of institu-

tion. (Student income distributions could be used by the model

instead of family income distributions if that information were

available.)

Next, the model turns to the question of changes in institu-

tional finance. The calculations imply no judgment about the degree

of adequacy of the current levels of institutional finance. Rather,

the calculations estimate the net change in revenues and costs

associated with changes in institutional support policies, changes

in tuition policies, and changes in student enrollment demand,

which may be affected by student aid policies. The net change in

revenues and costs is the result co! several factors:

a. The new total enrollment in each sector after tuition and

student aid changes may be greater or less than the antici-

pated total enrollment before these changes. The incre-

ment (or decrement) in total enrollment will affect tuition
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revenues in two ways. If we adopt the following symbols

for each sector:

total enrollment, before tuition and
student aid policy changes

dF = change in enrollment as a result of
tuition and student aid policy changes

p = tuition price

dp = change in tuition price,

then the student-based revenue to the institution before

tuition and student aid policy changes is Ep. The student-

based revenue to the institution after tuition and student

aid policy change is (E+dE) (P+dp). However, some of the

revenue associated with the change in tuition may he used

for student aid; say a% of (E+dE) dp is available for insti-

tutional support. Therefore, the net change in revenues

available to institutions from student sources is:

(E+dE)p + a(E+dE) dp - Ep

which is simply

pdE + a(E + dE) dP

b. The change in direct institutional public subsidy (or

appropriation) will clearly change the revenues available

to an institution.

c. The change in total enrollment will change the costs to

institutions. The model simply calculated the product

of the change in total enrollment times the average cost

to the institution per additional student. This induced

cost could exceed or fall short of student-based revenues.

The calculations assured that when induced costs exceeded

student based revenues, these extra costs were covered

from other sources in proportion to the degree in which

prior operating support was provided by each of the other

sources. The induced effects may be contrary to stated

public policy for several public policies may conflict
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with each other. For example, a public policy of using

student aid to expand enrollments (thereby inducing insti-

tutional costs) while at the same time reducing direct

institutional support is clearly in conflict with itself.

The model assumed the induced costs should be covered;

therefore, all institutional financial support decisions

included covering induced costs.

The model was programmed with the capability of evaluating the

enrollment and financial impacts of policy changes for the years

1974-1985 and displaying the results of its analysis for any three

of these years. Only steady state conditions were calculated because

the intermediate term efforts were believed to be of greater relevance

to policy than the short term (transient) effects, such as how fresh-

men would be affected differently from sophomores. The other key

assumptions of the model are discussed in a later section of this

chapter, following a discussion of the variables and equations used

in the calculations.

2. Variables Used in the Model

Tables 8 through 14 present the variables used in the model.

These variables fall into three general categories: baseline data

(state variables describing the major characteristics of enrollments

and finance), price response coefficients, and the financing policy

variables determined by the user.

Common categories or dimensions of the variables are used in

the analysis of all policy alternatives. The particular set of

institutional categories listed in Table 8 are chosen to be the

smallest number of categories consistent with useful analysis of

financing policies. Tuition, student aid, and institutional aid

policies are stated in a form that differentiates between public

and private institutions, between two-year and four-year institu-

tions, and among student levels (lower division, upper division,

and graduate). The family income categories in Table 8 correspond

to those used by the general Census surveys, which have been applied
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to students attending postsecondary education institutions. Algebraic

symbols are given for all of the variables appearing in Tables 8

through 14. These symbols correspond to those used in the variable

definitions (Table 15) and in the model equations (section 3).

Variables in the Baseline Data

Tables 9 through 12 array the baseline data used in the

formulation of the model; they extrapolate to 1977 and 1980 (the

two years used most frequently in the Commission's analysis*) the

1972 financing patterns, levels, and trends. These baseline data

include projected enrollments, tuition, instructional costs, and

governmental appropriations. The extrapolated figures for enroll-

ments assume that the 1973 enrollment projections of the National

Center for Educational Statistics for the collegiate sector (which

were based on actual enrollments in 1972) will hold for 1977 and

1980. Because no official noncollegiate enrollment forecasts exist,

the extrapolated figures assume that noncollegiate enrollments will

increase at the same rate as the general population. For some

variables, the baseline data may be used as reference points against

which the impacts of alternative financing plans on objectives are

measured. These baseline data are stored in a separate NCFPE data

file. For normal use of the model, and, with the exception of

tuition policy changes, they need not be altered. However, any of

these figures can easily be changed if one desires to use the model

under different baseline assumptions.

Price Response Coefficients

The National Commission's model requires coefficients reflect-

ing the most likely change in forecasted enrollment resulting from

changes in prices for attending postsecondary education institutions.

*Fiscal year 1977 was judged to be the first year substantive changes
could be implemented nationally, and 1980 was chosen as a basis for
comparison with other national policy studies which used 1980 as a
benchmark year.
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Table 8: Institutional and Family Income Categories

Institutional Categories

(1) Public two-year

(2) Public four-year, lower division

(3) Public four-year, upper division

(4) Public four-yJar, graduate

(5) Private two-year

(6) Private four-year, lower division

(7) Private four-year, upper division

(8) Private four-year, graduate

(9) Non-collegiate

Family Income Categories (m) and MidpointsiYm):

(1) $ 0 - 399 $ 500

(2) $ 1,000 - 1,999 1,500

(3) $ 2,000 2,999 2,500

(4) $ 3,000 - 3,999 3,500

(5) $ 4,000 4,999 4,500

(6) $ 5,000 5,999 5,500

(7) $ 6,000 - 7,499 6,750

(8) $ 7,500 - 9,999 8,750

(9) $10,000 - 14,999 12,500

(10) $15,000 - 24,999 20,000

(11) $25,000 - over 50,000*

*Chosen to represent the median income of those families or individuals
earning more than $25,000 per year.
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Table 9: Projected Baseline Enrollment
(In Thousands of Students)

Institutional Category

Year 1 2 3 4 5 6 7 8 9

1974 1,763 1,797 1,613 1,083 95 824 646 S49 1,632

1975 1,836 1,810 1,624 1,091 92 832 652 554 1,662

1976 1,913 1,832 1,645 1,104 94 339 658 560 1,698

1977 1,990 1,857 1,666 1,119 97 849 666 566 1,732

1978 2,056 1,881 1,688 1,133 98 860 675 574 1,767

1979 2,108 1,894 1,699 1,115 99 868 681 579 1,802

1980 2,138 1,894 1,700 1,114 100 867 680 578 1,838

1981 2,155 1,890 1,697 1,140 100 863 677 576 1,875

1982 2,162 1,874 1,682 1,129 99 859 674 573 1,912

1983 2,196 1,845 1,656 1,112 97 845 663 563 1,950

1984 2,106 1,807 1,622 1,089 95 823 645 549 1,990

1985 2,052 1,760 1,580 1,060 93 793 622 528 2,029

SOURCE: Projections published by the National Center for EducatiOnal
Statistics, U.S. Office of Education; apportioned to institu-
tional sectors by NCFPE staff.
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Table 10: Percentage Distribution of Enrollment Across
Family Income Categories*

Income
Category

Institutional Category

1 2 3 4 5 6 7 8 9

1 0.6 0.7 0.7 0.3 0.0 0.2 0.2 0.0 1.3

2 1.2 1.5 1.5 0.6 4.2 1.0 1.0 2.4 1.9

3 2.5 1.6 1.6 1.1 1.4 2.9 2.9 0.8 2.5

4 3.9 3.0 3.0 2.3 1.4 3.2 3.2 0.0 4.5

5 4.5 5.0 5.0 3.6 0.0 2.2 2.2 2.4 5.4

6 4.5 4.7 4.7 2,7 2.8 3.8 3.8 4.8 5.1

7 8.2 6.4 6.4 5.1 9.7 5.5 5.5 3.2 9.4

8 13.8 13.7 13.7 12.2 13.9 10.7 10.7 9.6 15.8

9 33.0 28.0 28.0 33.9 31.9 27.6 27.6 32.0 30.2

10 20.8 24.5 24.5 29.7 19.4 25.7 25,7 28.0 18.7

11 7.0 10.9 10.9 8.5 15.3 17.2 17.2 16.8 5.2

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

SOURCE: U.S. Bureau of the Census, "Current Population Survey,"
October 1972, special tabulations.

*The data from this table is combined with the data from Table 9 to
compute the baseline enrollment for each institutional category and
income category (11?111) for each year.
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Table 11: Baseline Tuition and Cost Data,
by Institutional Category

Institutional Net Average Institutional
Category Tuition Price Cost Per Student

(Ti) (NPT) (ACi)

1 $ 145 $ 119 $1,501

2 440 317 1,533

3 440 317 2,300

4 440 317 4,600

5 1,538 1,238 2,163

6 1,538 1,238 2,019

7 1,538 1,238 3,029

8 1,538 1,238 6,057

9 1,000 1,000 1,000

SOURCE: HEGIS, U.S. Office of Education, Financial Statistics
of Institutions of Higher Education, (1971-72)
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Table 12: Baseline Governmental Appropriations,
by Institutional Category*
(Thousands of Dollars)

Institutional
Category

Federal
Revenues

State
Revenues

Local

Revenues
Private
Revenues

1 105,643 900,000 2,234 7,670

2 103,113 2,535,885 672 46,915

3 85,805 2,110,240 559 39,040

4 54,847 1,348,875 358 24,955

5 4,073 1,000 984 33,923

6 42,360 108,521 435 388,796

7 32,352 82,880 332 296,932

8 26,387 67,599 271 242,186

9 0 31,811 0 772

SOURCE: REGIS, U.S. Office of Education, Financial Statistics of
Institutions of Higher Education (1971-721

*Federal revenue (PFi), state revenue (PSi), local revenue (PLi), and
private revenue (PPi) baseline proportions of total institutional
revenues are calculated from the above table.
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Conceptually, these coefficients are variable across many dimensions

including family income categories as well as across institution..!

categories. Also, the price changes in one institutional cat2goly

cause inverse effects on enrollments in other, comparable institu-

tional categories. That is, as the tuition in public 4-year insti-

tutions increases, the enrollment in private 4-year institutions

would most likely increase, since the private institutions would

be relatively less expensive.

The set of price response coefficients utilized in the Commis-

sion's model were derived from data presented in a paper by Miller4

by computing partial derivatives of Miller's estimated probability

functions with respect to price.* Because the Commission's model

utilized baseline postsecondary education enrollment rather than

high school enrollment, the following manipulation of coefficients

was required:

HSE P = BE or HSE BE/P

and HSE (P + ap/ac) = BE'

(BE/P) (P + ap/ac) = BE'

or BE (1 + ap/ac ) = BE'

P

where HSE = high school enrollment

P = proportion of HSE attending postsecondary
education

BE = baseline postsecondary education enrollment

ap/ac = the change in the proportion, P, resulting
from a change in the cost of attendance, C

BE' = enrollment after change in C

4
L. Miller and R. Radner, "Demand for Places: Summary of Results,"
draft of Chapter 2 of forthcoming book, University of California
at Berkeley, 1974.

*See Appendix A for a discussion of the pertinent student demand studies.

52



Therefore, it was necessary to calculate the ratio of the

partial derivative of the probability with respect to cost to the

actual probability level. A detailed description of the calcula-

tions performed in adapting the Miller-Radner estimates for use in

the Commission's model is given in Appendix C and the resulting

coefficients used in the model are presented in Table 13. Three

matrices of coefficients are utilized; one for each of three family

income levels. Each matrix is square with the dimension equal to

the number of institutional categories. The diagonal elements are

the direct price response coefficients reflecting the change in

enrollment for an institutional category given a change in its price.

The off-diagonal elements are the indirect price response coefficients

reflecting the change in enrollment for one institutional category

given a change in the price of some other institutional category.

Users' Financing Policy Variables

The spectrum of policy variables specified by the user are

listed in Table 14. This table suggests the many policy alternatives

that can be analyzed by the model. To simplify using the model,

entries need only be made for those policy variables that the user

wants to change from the baseline value.

Summary of Variables

Complete definitions for all the variables utilized in the

model are listed in Table 15. Note that all of the exogenous variables

have already been described in Tables 8-12. Table 15 displays the

complexity of variables involved in even a simple model of postsecondary

education.

In the version of the model used by the Commission for the policy

evaluation, the $ and P. coefficients used in equation 7 were set equal

to the a coefficients. In other words, no distinction was made between

the price response coefficients of (potential) students depending on

the type of aid received (grant, loan, or work). This assumption was

made because no empirical work was found that would yield differentiated
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Table 13a: Price Response Coefficients for
Low Income Students (<7,500)*

Institutional Institutional Category
Category 1 2 3 4 5 6 7 8 9

1 -2.95 0.32 0.0 0.0 0.22 0.16 0.0 0.0 0.22

2 0.51 3.13 0.0 0.0 0.22 0.16 0.0 0.0 0.22

3 0.0 0.0 3.13 0.0 0.0 0.0 0.16 0.0 0.0

4 0.0 0.0 0.0 -3.13 0.0 0.0 0.0 0.16 0.0

0.51 0.32 0.0 0.0 -3.24 0.16 0.0 0.0 0.22

6 0.51 0.32 0.0 0.0 0.22 -3.26 0.0 0.0 0.22

7 0.0 0.0 0.32 0.0 0.0 0.0 -3.26 0.0 0.0

8 0.0 0.0 0.0 0.32 0.0 0.0 0.0 -3.26 0.0

9 0.51 0.32 0.0 0.0 0.22 0.16 0.0 0.0 -3.24

* Price response coefficients (aijm) represent the percentage change in
enrollment given a $100 price increase.
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Table 13b: Price Response Coefficients for Middle
Income Students (7,500 - 15,000)*

Institutional
Category

Institutional Category

1 2 3 4 5 6 7 8 9

1 -1.23 0.15 0.0 0.0 0.09 0.13 0.0 0.0 0.09

2 0.13 -1.22 0.0 0.0 0.09 0.13 0.0 0.0 0.09

3 0.0 . 0.0 -1.22 0.0 0.0 0.0 0.13 0.0 0.0

4 0.0 0.0 0.0 -1.22 0.0 0.0 0.0 0.13 0.0

5 0.13 0.15 0.0 0.0 -1.28 0,13 0.0 0.0 0.09

6 0.13 0.15 0.0 0.0 0.09 -1.24 0.0 0.0 0.09

7 0.0 0.0 0.15 0.0 0.0 0.0 -1.24 0.0 0.0

8 0.0 0.0 0.0 0.15 0.0 0.0 0.0 -1.24 0.0

9 0.13 0.15 0.0 0.0 0.09 0.13 0.0 0.0 -1.28

*Price response coefficients (aijm) represent the percentage change in
enrollment given a $100 price increase.

Table 13c: Price Response Coefficients for
High Income Students (>15,000)*

Institutional
Category Institutional Category

4 5 6 7 8 91 2 3

1 -0.75 0.09 0.0 0.0 0.05 0.09 0.0 0.0 0.05

2 0.06 -0.71 0.0 0.0 0.05 0.09 0.0 0.0 0.05

3 0.0 0.0 -0.71 0.0 0.0 0.0 0.09 0.0 0.0

4 0.0 0.0 0.0 -0.71 0.0 0.0 0.0 0.09 0.0

5 0.06 0.09 0.0 0.0 -0.76 0.09 0.0 0.0 0.05

6 0.06 0.09 0.0 0.0 0.05 -0.71 0.0 0.0 0.05

7 0.0 0.0 0.09 0.0 0.0 0.0 -0.71 0.0 0.0

8 0.0 0.0 0.0 0.09 0.0 0.0 0.0 -0.71 0.0

9 0.06 0.09 0.0 0.0 0.05 0.09 0.0 0.0 -0.76

*Price response coefficients (aijm) represent the percentage in enrollment
given a $100 price increase.
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Table 14: Policy Variable Formats

(1) New tuition levels (Pi) and the proportion of additional tuition

revenues to be redistributed as student aid (PT.):

Institutional category PT
i

New Tuition Level

Year 1a/ Year 2a/ Year &a/

Public two-year x x x x

Public four-year, lower division x x x x

Public four-year, upper division x x x x

Public four-year, graduate

Private two-year

x

x

x

x

x

x

x

x

Private four-year, lower division x x x x

Private four-year, upper division x x x x

Private four-year,

Non-collegiate

graduate x

x

x

x

x

x

x

x

a/
Year 1, 2, 3 represent user determined years between 1974-1985.

(2) Additional Federal institutional aid (FIi):

Dollars of Aid
Institutional category Codea/ Year 1 Year 2 Year 3

Public two-year x x x x

Public four-year, lower division x x x x

Public four-year, upper division x x x x

Public four-year, graduate x x x x

Private two-year x x x x

Private four-year, lower division x x x x

Private four-year, upper division x x x x

Private four-year, graduate x x x x

Non--;ollegiate x x x x

a/
--Code to indicate whether aid is a block grant, a capitation grant,

or a per-student grant.
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(Table 14, continued)

(3) Additional State institutional aid (SI1):

Institutional category Code
a/

bollars of aid
Year 1 Year 2 Year 3

Public two-year x x x x

Public four-year, lower division x x x x

Public four-year, upper division x x x x

Public four-year, graduate x x x

Private two-year x x x x

Private four-year, lower division x x x x

Private four-year, upper division x x x x

Private four-year, graduate x x x x

Non-collegiate x x x x

a/
Code to indicate whether aid is a block grant, a capitation grant,

or a per-student-aided grant.

(4) Additional local institutional aid (LIO:

Dollars of aid
Institutional category Code Year 1 Year 2 Year 3

Public two-year x x x x

Public four-year, lower division x x x x

Public four-year, upper division x x x x

Public four-year, graduate x x x x

Private two-year x x x x

Private four-year, lower division x x x x

Private four-year, upper division x x x x

Private four-year, graduate x x x x

Non-collegiate x x x x

a /Code to indicate whether aid is a block grant, a capitation grant,

or a per-student-aided grant.
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(Table 14, continued)

(5) Additional Federal student grants (GF) and the maximum grant

per student (A
G

) :

Dollars Income Maximum Eligible
Year of aid cutoff grant per Institutional categories

student

X X X X X, X, 4 4 s 0

X x X X X, X, 0 4 4

X X X X X, X, 0

(6) Additional state student grants (GS) and the maximum grant

per student (AG):

Dollars Income Maximum Eligible
ar of aid cutoff grant per Institutional categories

student

x x x x x, x, . . . .

x x x x x, x, 4 4 11 4

X x x x X, X, 0 . 6 4

(7) Additional Federal student loans (LF) and the maximum loan

per student (AL) :

Dollars Income Maximum Eligible
Year of aid cutoff loan per Institutional categories

student

X X X X X, X, 4 4 4

X x x x x, x, . . .

x x x x x, x, . . .
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(Table 14, continued)

(8) Additional state student loans (LS) and the maximum loan per

student (AL) :

Dollars Income Maximum Eligible
Year of aid cutoff loan per Institutional categories

student

x x x x x, x, . .

x x x x x, x, . . .

x x x x x, x, . ,
.

(9) Additional Federal work-study grants (WF) and the maximum

grant per student (Aw):

Dollars Income Maximum Eligible
Year of aid cutoff grant per Institutional categories

student

x x x x x, x, . . .

x x x x x, x, . . .

x x x x x, x, . .

(10) Additional state work-study grants (WS) and the maximum grant

per student (Aw) :

Dollars Income Maximum Eligible
Year of aid cutoff grant per Institutional categories

student

x x x x x, x, .

x x x x x, x, .

x x x x x, x, . .
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(Table 14, continued)

(11) Additional Federal assistance to state governments (FST):

Year Dollars of aid

x x

x x

(12) Additional Federal assistance to local governments (FLC):

Year Dollars of aid

x x

x x
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(4) n.

(5) a..
ism

(6)
ijm

(7) Z.,
ijm

(8)
dim

(9) Lim

(10) Wim

Table 15: Variable Definitions

Baseline enrollment for institutional category i

and income category m.

Enrollment after a tuition change for institutional

category i and income category m.

= Enrollment after the distribution of student aid

from tuition revenues for institutional category i

and income category m.

= Enrollment after the distribution of student aid

from Federal and State sources for institutional

category i and income category m.

Percentage change in enrollment for institutional

category i and income category m given a $1 per

student grant decrease for institutional category

j.

= Percentage change in enrollment for institutional

category i and income category m given a $1 per

student loan decrease for institutional category j.

Percentage change in enrollment for institutional

category i and income category m given a $1 per

student work-study decrease for institutional

category j.

= Additional dollars per student of Federal and State

grants for institutional category i and income

category m.

Additional dollars per student of Federal and State

loans for institutional category i and income

category m.

= Additional dollars per student of Federal and State

work-study for institutional category i and income

category m.
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(Table 15, continued)

(11) TG, = Additional dollars per student of aid from tuition

revenues for institutional category i and income

category m.

(12) SAim = Additional dollars per student of aid from all sources

for institutional category i and income category m.

(13) GF = Additional dollars of student grants from Federal sources.

(14) GS = Additional dollars of student grants from State sources.

(15) LF = Additional dollars of student loans from Federal sources.

(16) LS = Additional dollars of student loans from State sources.

(17) WF = Additional dollars of student work-study from Federal

Sources.

(18) WS = Additional dollars of student work-study from State

sources.

(19) Pi = New tuition level for institutional category i.

(20) Ym = Mid-point of family income category m.

(21)
pmax

= Maximum new tuition level over all institutional

categories.

(22) Y
min

= Minimum mid-point of family income categories.

(23) dG = Proportionality constant for distributing grants over

institutional categories and income categories.

(24) dL = Proportionality constant for distributing loans over

institutional categories and income categories.

(25) dw Proportionality constant for distributing work-study

over institutional categories and income categories.

(26) KG Scaling factor for distributing grants over institu-

tional categories and income categories.
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(Table 15, continued)

(27) KL

(28) Kw

(29) AG

(30) AL

(31) Aw

(32) TCi

(33) PT.

= Scaling factor for distributing loans over institu-

tional categories and income categories.

Scaling factor for distributing work-study over

institutional categories and income categories.

Maximum dollars per student of grant aid to be

allowed.

. Maximum dollars per student loan aid to be allowed.

Maximum dollars per student of work-study aid to be

allowed.

= Tuition change (dollars) for institutional category i.

Proportion of additional tuition revenues to be

redistributed as student aid.

(34) Ti Baseline tuition level (dollars) for institutional

category i.

(35) ARi . Additional non-student-aid revenues for institutional

category i.

(36) Ali . Additional non-student-aid expenditures for institu-

tional category i.

(37) AC. = Baseline average cost per student for institutional

category i.

(38) NP1 = Baseline net price per student for institutional

category i.

(39) NP.

(40) PF.

= New net price per student for institutional category i.

Baseline proportion that Federal revenues are of total

revenues for institutional category i.

(41) PSi Baseline proportion that State revenues are of total

revenues for institutional category i.
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(Table 15, continued)

(42) PLi Baseline proportion that local revenues are of total

revenues for institutional category i.

(43) PP. Baseline proportion that private revenues are of

total revenues for institutional category i.

(44) IF. = Additional Federal revenues to institutional category

i induced by enrollment changes.

(45) ISi Additional State revenues to institutional category i

induced by enrollment changes.

(46) ILi . Additional local revenues to institutional category i

induced by enrollment changes.

(47) IP. Additional private revenues to institutional category

i induced by enrollment changes.

(48) Fli = Additional dollars of Federal institutional aid to

institutional category i (either block, capitation,

or per student aided).

(49) Sli = Additional dollars of State institutional aid to

institutional category i (either block, capitation,

or per student aided).

(50) LIi = Additional dollars of local institutional aid to insti-

tutional category i (either block, capitation, or per

student aided).

(51) FST = Additional dollars of Federal assistance to State

governments for postsecondary education.

(52) FLC = Additional dollars of Federal assistance to local

governments for postsecondary education.

(53) TF = Total additional Federal revenues per additional

student.

(54) TS = Total additional State revenues per additional student.
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(Table IS, continued)

(55) IL = Total additional local revenues per additional student.

(56) TP = Total additional private revenues per additional student.

coefficients. Therefore, the only student aid explicitly considered

was student grants, and equations 9, 10, 12, 13, 15, and 16 were not

used in the policy evaluation. Also, equation 14 was not included

in the model for the policy evaluations by the National Commission,

and therefore, it was not possible to specify an exact limit to the

size of student aid grants. However, it was possible to have the

program output the student aid distribution by institutional category

and family income category. The National Commission staff did this

for several of the policy alternatives to ensure that the maximum

was less than $1,400. This documentation of the model includes all

these omitted equations since the model will soon be implemented with

these additional equations.

3. Model Equations

The system of equations forming the Commission's model follows

the logic described previously and can be outlined in the following

steps. The equations needed for the calculations in each step use

the notation for the variables already discussed. Although the model

can be run for any three years between 1974 and 1985, for simplicity

of exposition none of the variables in the equations have a subscript

for time. All of the equations were solved separately for each year

of interest.

Step 1: Calculate the enrollment restating from the new tuition
levels.

(1) TC.=P. - T.
1 1 1

(tuition changes)
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9

(2) n
t

= n' (1 + E a.. TC,) 1,, 9
im im

1)rn ) m 11

(enrollments after the tuition changes)

Step 2: Calculate the enrollment after the distribution of
student aid from additional tuition revenues. If
TC < 0

'

this step is omitted for that institutional

category (i).

(3)
a

ni =
i

nm

m

9

(1 - E a.. TG.
m

) = 1,..., 9
j1 lim ) m = 11

(enrollments after the distribution of
student aid grants from additional tuition
revenues)

11 11

[4]
E n.

a
TG. E n.

a
TC.PT.

im im im 1 1 i = 1,, 9
m=1 m=1

(expenditures for grants . revenues from increased
tuition for grants)

P.
1

(5) TG
im

= d
G

+ kG Pi)

m

i 9

m = 1,..., IC

(financial need formula where IC is the maximum
income cat^aory cutoff level for aid eligibility)

P.
1

[6] dG ( + kGPi
Y .

min

= A
G

i = 9

(specification of maximum grant per student)

Step 3: Calculate the enrollment after the distribution of student
aid from Federal and state sources. Note that J represents
the set of institutional categories eligible for the student
aid programs.



(7]
a

n. n. (1 - E CA.. G. - E f3.. L.im .) )m iim
30 30

- E Wj )
ijm m i c J

m = IC

(enrollments after the distribution of Federal and
state grants, loans, and work study)

IC

(8] E E nim Gim = GF + GS
m=1 ieJ

(expenditures for grants 0 Federal and state
appropriations for grants)

IC

(9) E E n. L.
111

= LF + LS
1111 1

m=1 ieJ

(expenditures for loans = Federal and state
appropriations for loans)

IC

(10] E E nim W. = WF + WS
im

m=1 ieJ

(expenditures for work study = Federal and state
appropriations for work study)

P.

(11] Gim . d
G

(
Y

1
+ k

G 1
P. )

m

(financial need formula for grants)

(12] Lim d (
L

P.
1

ym
+ kL Pi )

(financial need formula for loans)

(13) W. = d
w

(
im

P.

Y
m

+ k P. )
w

ieJ

m = IC

ieJ

m = IC

ieJ

m = IC

(financial need formula for work study)
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P

(14) d
G Y

max
( + k_ P ) AG

min
max

(specification of maximum grant per student)

P

=AI.
min

(15] d (
Y L max

(specification of maximum loan per student)

P

[16] d
w

( + k
w

P
max

) A
w

Y
min

(specification of maximum work study support
per student)

Note that if several "packages" of student aid are
included in one policy proposal, equations 7-16 would have
to be solved for each package with IC, J, GF, GS, LF, LS,
WF, WS, AG, A

L'
and Aw specified appropriately for each aid

package.

Step 4: Calculate the institutional revenue needs from Federal,
state, local, and private sources induced by the enroll-
ment changes.

11 11

(17] AR. = E Ti ( ns
im

- nb
im

) + E TC. nS
m

(1 - PT.)
i

m=1 m=1

i = 1,...., 9

(additional institutional revenues resulting from
tuition and enrollment changes)
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[18] E AC. - )
tm tm

m=1
= 9

(additional institutional expenditures resulting
from enrollment changes)

- AR.) PF.
i = 9

(induced changes in institutional expenditures
to be borne by the Federal government)

[20] ISi = (AEi - ARi) PSi i = 1,..., 9

(induced changes in institutional expenditures
to be borne by state governments)

[21] IL..(AE.-AR.) PL.
1 1 1 1

(induced changes in institutional expenditures
to be borne by local governments)

[22] 1P.=(AL-AR.) PP. i = 9

(induced changes in institutional expenditures
to be borne by private sources)
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Step 5: Calculate the total additional dollars per additional
student from Federal, state, local, and private sources
resulting from the proposed financing policy.

9

(23] TF = (CF + LP + WE + EST + PLC + E NFi)/
1=1

11 9

n
im

- n. )

im
m=1 n.1

(total additional Federal dollars per additional
student)

where
1

max ( FIi , IFi) if sgn sgn (IFi)

FI.
1

+ IF.

and Fr.
1 1

11

El. E n.
1 im

m=1

11

FI. E (n. nb )

1
m=1

im in

if sgn (FIi) sgn (IFi)

if block grant

if capitation grant

if per - student -aided

grant and

s b
(n.

m
-

tt
n.

m
) > 0

0 if per-student-aided
grant and

(nim
im

n ) < 0

70



9

[24) TS= (GS + LS + WS - FST + E NS,) /

11 9

( E E n
s

- n
b

)

m=1 1=1 im im

(total additional state dollars per additional
student)

whereNSisdefinedsimilarlytoNF.and SI. to FIi

9 11 9

(25] TL = (-FLC + E NL.)/ ( E E nf - nt.) )

1=1 1 m=1 i=1 'm 1m

(total additional local dollars per additional
student)

whereNL.isdefinedsimilarlytoNF.and LI. to FI.
1 1 1 1

9 11 9

[26] TP = E IP. / ( E E n! - nb )

i=1 1 m=1 i=1
lm in

(total additional dollars per additional student
from private sources)

* *

where NP. is defined similarly to NF
1

and PI
1

F I
i1

Step 6: Calculate the new net price per student

(27] SA. = G. + L. + W. + TG.
im im In im im i = 9

m = 1,..., 11

(total additional student aid per student)
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(28) NP NP1 + TC E ni SA )
m im

mul

11

E n
im

) i = 1,..., 9

(new net price per student resulting from the
proposed financing policy)

4. Assumptions of the Model

Sequence of Calculations

Once all of the mathematical interrelationships are identified,

obtaining a mathematical solution is complex, because it involves a

large set of nonlinear and simultaneous equations. Although these

equations could be solved directly, we chose to break the solution

into three sequential steps; within each step, the equations are

solved simultaneously. Breaking the solution into steps was done to

greatly simplify the complexity of the mathematics--allowing a simpler,

more economical computer program.

Although we are not trying to simulate the separate student

finance-related decisions of institutions to set tuitions, then to

package the student aid from institutional sources, and then to

incorporate outside student aid, the chain of calculations proceeded

in this order. Unlike the National Planning Model, the Commission's

model does not calculate any response of institutions to modify their

tuition rates in light of student demand, external financial support

of either students or institutions, or any other factors. Incorporating

this feedback-response would require an explicit statement of institu-

tional objectives and solving the decision problems for each relatively
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homogeneous typo of institution.

Price Response Coefficients

The study of the behavioral response of individuals to changes

in tuition, student aid of various typos, and other factors related

to postsecondary education is relatively recent and still largely

incomplete. Personal experiences and casual empiricism suggest that

the ever increasing costs of college attendance discourage some

individuals from attending postsecondary education. Several statis-

tical studies based on time-series, cross-sectional, and longitudinal

data collected during the 1960s support this intuition. (See Appendix

A for a discussion of these studies.) The price response coefficients

used by the model to obtain the results presented in this paper were

calculated by Miller and Radner5 based on longitudinal data collected

on a sample of high school students in four states beginning in 1960.

In our view, the Miller-Radner formulation and estimations were, of

all the studies available, the most consistent with the structure and

definition of the model. As additional student demand studies are

completed, their results can probably be incorporated in the model

as it is currently conceived.

It is interesting to consider for a moment the implication that

there is no price responsiveness behind individual decisions to attend

postsecondary education. In fact, all of the financing analyses by

the Carnegie Commission and the Committee for Economic Development

were based on the assumption that there would be no price responsive-

ness to their rocommened doubling or quadrupling of tuitions at

public institutions. To be consistent, one would then have to assume

that increased student aid, which lowers the price of attending post-

secondary education, would also have no effect on individual decisions

to attend postsecondary education. Here, both the Carnegie Commission

and the CED contradicted their previous assumption and advocated massive

L. Miller and R. Radner, "Demand for Places: Summary of Results,"
op. cit., 1974.
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increases in student aid to increase access to postsecondary

education. Neither group dealt with this logical inconsistency.

The authors of this report believe that our quantitative

analyses should be consistent with logic and with the available

evidence--both of which indicate that individuals of all income

levels respond negatively to an increase in the cost of attendance

and that low-income individuals demonstrate more responsiveness

than high-income individuals. Therefore, the policy analyses

described in Chapter 4 of this report assumed a non-zero price

responsiveness at all income levels.

Current evidence is very sketchy on many points about student

responses to price--including the differential effects of, for example,

a $100 decrease in tuition, a $100 increase in a student's grant, a

$100 increase in a student's work income, or a $160 increase in a

student's loan. The quantitative results discussed in this report

assume that equal changes in tuition and in a student's grant have

equal and opposite effects on individual attendance decisions. One

could argue against this assumption on several grounds: (a) tuition

is a certain price known somewhat in advance of application for admis-

sion while student grant awards are uncertain and unknown until after

a student has applied for admission; (b) tuition changes are very

visible publicly and, therefore, less likely to occur capriciously

while student grant awards are subject to constant renegotiation by

funders and financial aid officers without comparable public visibility;

(c) decreased tuition creates a free-good mentality leading many indivi-

duals with only marginal interest to attend postsecondary education

while student grants have some symbolism of specialness (awarded on

the basis of need, ability or whatever), and this sense of special-

ness motivates individuals more than an equivalent general price

decrease hinders them. Without enough information to resolve any of

these points, we, in essence, adopted the null hypothesis -- namely,

the assumption that equal changes in tuition and a student's grant

would have equal and opposite effects on individual attendance deci-

sions.
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Although National Direct Student Loans (NDSL, formerly titled

National Defense Student Loans) have been available in considerable

quantity for over IS years and student work-derived income has

probably always been important to college attendance choices, we

know of no statistical evidence of the relative impacts of these

two delivery mechanisms or of their cross effects on the impacts

of tuition and student grants. Consequently, the quantitative

results discussed in this report deal with student grants and not

with student work or loans. The computer program for the model

was written to include the provision of work and loans as part of

the total student aid package; but we had no empirical basis for

incorporating them at this time.

The Miller-Radner demand study uses a legit formulation which

yields meaningful results for a broad range of tuitions. The analysis

of marginal changes in tuition was based on the (linear) tangent to

the logit function evaluated at current tuitions. This means that

more-than-marginal changes should be evaluated by going back to the

logit function rather than using the linear tangent. Again, for

simplicity, we chose to focus primarily on marginal changes for

which the linear assumption would be reasonable. At the request

of the Commission, we included one extreme case of full cost pricing

in public institutions, in which the tuition changes are clearly

more than marginal; the results for this case should be interpreted

cautiously.

Financial Need Basis for Student Aid Distribution

Most of the direct student aid in the United States is not

distributed on the basis of financial need. Veterans' benefits and

Social Security survivors' benefits, which constitute over one-half

of total student aid, are independent of personal financial need.

Virtually all indirect student aid (for example, low tuitions in

public institutions) is distributed independent of financial need.

However, our philosophy of analyzing marginal changes led us to

examine financial need-based distribution of student aid because
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the bulk of newly authorized student aid--Basic Educational Opportu-

nity Grants, Supplemental Educational Opportunity Grants, and the

revised Guaranteed Student Loan Program--focuses on a student's

financial need.

The procedures for calculating a student's financial need vary

somewhat among the various federal and state programs; however, two

common considerations are the cost of attendance and parental income

and assets. We chose to approximate the needs criteria in two ways.

First, we used tuition to represent cost of attendance and parental

income to represent parental income and assets. (In making this

representation, we did not argue that these proxies are equal to the

cost of attendance and the combination of parental income and assets,

but that, because the proxies are highly correlated to the larger

quantities, it is appropriate for marginal analysis to be proportional

to these proxies.) Second, we used a formula to represent the general

pattern of financial needs analysis (see Figure A), averaging out

family size, different treatment of farm/nonfarm assets, and other

distinctions.

It is important to observe that as used by the model, the term

"income" could just as well be student income as parental income, The

results discussed in this report were based on parental income data

because that is the current structure of financial needs analysis.

The same formula-pattern now utilized by the model could be used in

that case as well.

Institutional Cost Behavior

With the current technology for cost analysis, it is virtually

impossible to determine the cost of marginal enrollment changes in

institutions of postsecondary education. On the one hand, one could

argue that most institutions could experience a 2-S percent change

in enrollment without the need for (or saving of) additional resources;

and that 20 to SO students can effectively "melt" into a campus of
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1,000 students without requiring more faculty, more library volumes,

or more staff in the registrar's office. On the other hand, one could

argue that the particular typos of additional students that are likely

to be attracted by expanded recruitment and financial aid efforts 'are

individuals who need considerable remedial training, counseling, child

day care facilities, or other social services--all of which will result

in a much higher cost than average for the institution. Once again,

we have insufficient evidence to resolve this dilemma and, once again,

we adopted a null hypothesis that the marginal cost to an institution

of an additional student would be the same as the average cost per

student at that institutional type. Intuitively, we believe that this

is a very conservative assumption, that it probably overestimates the

marginal costs (or savings) induced by marginal changes in enrollment.

This assumption is particularly relevant in considering the institu-

tional supplements calculated in the next chapter.

Sharing Financial Responsibility

Institutions of postsecondary education are now financed by

many sources--federal, state and local governments, students and their

families, private donors, and an institution's own resources. But the

question is how will any changes from currently anticipated financial

support be divided among the various sources? As discussed in an

earlier section of this report, the model first calculated the change

in costs and the change in revenues associated with a given set of

tuition and student aid policies. Any unmet costs were then matched

against any policy changes in institutional support, and any still

unmet costs were then assumed to be borne by the various financing

sources in proportion to the share they now pay.

The calculation of the division of financial responsibility

resulting from any given policy option is complex because the indirect

or induced costs borne by institutions and individuals must be calcu-

lated in addition to the direct changes in support policies. It would

be very difficult to specify an ultimate division of financial responsi-

bility and then calculate the implicit financing policies because of
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the multiple interactions. Bear in mind that this is still assuming

no feedback among financing sources, the realistic modeling of which

becomes even more complex (see the National Planning Model).

Sensitivity to Data Changes

Although this topic is usually not listed as an assumption,

sensitivity to data changes is discussed here because the lack of

time prevented the staff from executing extensive sensitive analyses.

The results of using the model are presented with the underlying

assumption that reasonable changes in the data would not change the

general structure of the results. Three different sets of price

response coefficients were used at different times, for instance,

and they did not change the ordering of the results, At least two

completely different enrollment forecasts were evaluated with similar

results. The projected baseline financing figures are only for bench-

marks; they are not used in the model's calculations. Over fifty

different policy configurations were developed to test all aspects of

the model and the results were both internally consistent and logical.

However, a thorough sensitivity analysis could be very useful before

users either base their policies on the results they winnow from the

model or initiate new data collection efforts.

Role of Judgment

The role of judgment is another topic rarely discussed as an

assumption. However, the often believed--though completely false- -

assumption that analytical models replace human judgment necessitates

a vigorous assertion of the contrary, and we believe correct, assump-

tion: namely, the principle contribution of quantitative analysis is

to extend the judgment of decision makers.

The best judgment of an analyst is used at every stage of the

construction of an analytical model: in the choice of a particular

formulation, in the choice of data, and in the structuring of policy

questions to which the rudel responds. There are many checks on

analytical judgments: the constant peer review within and outside
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of the research staff; empirical studies conducted by scholars in

many different settings across the country; rederiving the necessary

mathematics from several different perspectives; and sensitivity

analysis. To some degree, we employed all of these touchstones to

attempt to insure that the basic analytical judgments were reasonable.

This report itself is another attempt to facilitate outside review

and comment.

The best judgments of policy makers are needed to identify impor-

tant policy questions and to frame realistic alternatives. The purpose

of analysis is then to provide more information on the likely conse-

quences of alternative policies--information that is at times counter-

intuitive and, therefore, potentially significant in changing decisions.

More information does not necessarily mean easier decisions; very often

more information complicates decisions, unsettles prior notions, removes

simplistic rationales, or favors alternatives eschewed by the policy

maker seeking the information. More information does not mean less

judgment; it frequently necessitates more judgment. Policy analysis

does not constrain judgment; it is intended to extend or amplify judg-

ment.

Conclusion

In this chapter, we have described the analytical model, which

is just one part of the analytical framework developed by the Commission.

The purpose of this chapter has been to describe the details of the

model, the variables and equations used, the assumptions employed, and

the rationale for each. Appendix E is a detailed guide for potential

users of the Commission's model--including computer hardware and soft-

ware specifications and a sample run of the model. The complete list-

ings of the model's FORTRAN computer programs are presented in Appendix

F. The next chapter of the text illustrates the application of the

model to the financing alternatives considered by the Commission.
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CHAPTER 4.

APPLYING THE ANALYTICAL MODEL
IN THE ANALYSIS OF

ALTERNATIVE FINANCING PLANS

In the course of its analytical work, the Commission studied

several dozen alternative plans for the financing of postsecondary

education. From these, it selected eight to be described and analyzed

in its final report. These eight were selected on the basis of two

requirements. The first requirement was that they should represent

a range of policy choices extending from (a) plans that would allocate

nearly all public support to institutions to (b) plans that would

allocate nearly all public support to the students. The second require-

ment was that the plans should represent a range of judgments about who

benefits from education. At one extreme, on the assumption that the

individual is the primary beneficiary of his or her education, were

plans that require students (and their families) to bear all or nearly

all the cost of instruction. At the other extreme, on the assump-

tion that society is the primary beneficiary of an educated citizenry,

were plans that, by eliminating tuition at public institutions, fully

financed the cost of instruction from public revenues.

Although this chapter describes only eight alternative plans, the

Commission's staff, in consultation with members of the Commission and

others, used the analytical model to examine in detail more than fifty

possible alternatives. From among these many alternatives, eight were

selected that, in the opinion of the Commission, best exemplified the

ranges described above.

One of the alternatives (Plan A) proposes a major shift in the

responsibility for financing instructional expenditures in the public

collegiate sector from public and private sources to students and their

parents. A second alternative (Plan F) proposes a major shift in the

other direction, transferring responsibility for financing instructional

expenditures in the public collegiate sector from lower-division students

and their parents to public sources. A third alternative (Plan B) pro-

poses a substantial reduction in the public sector in current institutional
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aid and a corresponding increase in student aid. Two other plans

(Plans G and F) would increase the current amounts of institutional

aid and reduce student aid. Each of the other alternatives (Plans

C, D, E, and H) contain various mixtures of institutional and student

support policies falling between these extremes. Four plans (C, D,

F, and H) provide additional student aid to individuals attending

private collegiate institutions.

Although readers are cautioned that none of the eight alterna-

tives is an exact duplicate of a proposal advanced by a specific

organization or individual, several of the alternatives contain

features prominent in financing plans advanced by national organiza-

tions or by individuals. In each case, the alternative is intended

to serve as an example of a national policy choice with respect to

the support of postsecondary education.

In arraying and analyzing these various alternative financing

plans (see section 1 below), the Commission neither advocated a

particular alternative nor suggested that these eight alternatives

should be preferred over the many other alternatives that might have

been analyzed. Rather, the Commission described and analyzed these

plans for the purpose of evaluating and demonstrating the usefulness

of the analytical framework.

Each of these plans is examined from two different perspectives.

In the second section, each plan is described and analyzed in terms

of the impact it would have on objectives at the level of financing

recommended for each plan. Then in the third section, the same eight

plans are agaie'analyzed, but at a level of financing common to all

of them. The different impacts of the several plans on the objectives

of access and choice are analyzed at this common lcvel of financing.

In the last section of this chapter, generalizations about financing

postsecondary education--especially those that are of particular

significance to the evaluation of financing policies and plans- -

are drawn.
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1. Arraying the Impact Data

After all of the steps of the analytical model were completed

for each of the eight alternative financing plans, the Commission

arrayed the data--arranging the numbers, sometimes in absolutes,

sometimes in percentages--to show the estimated impacts that the

alternative financing plans would have on certain postsecondary

educational objectives. In the following sections, there are three

kinds of tables arraying the estimates produced by the analytical

model. There are (1) tables containing en' 'Imola and financial

figures for the plans at levels of financing recommended for the

plans (Tables 16 and 17); (2) tables containing enrollment and

financial figures for the plans at a level of financing common to

all of them (Tables 19 and 20 in a later section of this chapter);

and (3) a table comparing actual enrollments for 1972 with enroll-

ments for 1980 as projected by the model in evaluating the alter-

natives at the level of financing recommended for each plan (Table

18) .

Throughout the descriptions of the alternative financing plans

(in Sections 2 and 3 of this chapter, and in the left-hand columns

of Tables 16, 17, 19, and 20) are figures that extrapolate to 1977

or 1980 the 1972 financing patterns, levels, and trends described in

Chapter 3 of Financing Postsecondary Education in the United States.

These extrapolated figures are based on the assumption that the 1972

patterns of financing and enrollment* will continue through 1980,

These extrapolations are used as reference points against which the

impacts of the alternative financing plans on objectives are measured.

*The extrapolated figures for enrollments assume that the 1973 enroll-
ment projections of the National Center for Educational Statistics for
the collegiate sector (which were based on actual enrollments in 1972)
will hold for 1977 and 1980. The extrapolated figures also assume that
noncollegiate enrollments will increase at the same rate as the general
population.
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Data in Tables 16, 17, 19, and 20 tell the estimated percentage

or absolute increase or decrease from the extrapolated 1972 patterns

of financing and enrollments if an alternative financing plan were

implemented. These kinds of data on Tables 16, 17, 19, and 20 allow

for comparisons of individual plans with the extrapolated 1972 patterns

of financing and enrollments for 1977 and 1980. That is, the anticipated

financing and enrollment impacts of each of the plans in 1977 and 1980

are compared with the extrapolated data for the same years. Table 18,

on the other hand, compares actual 1972 enrollments with the enrollment

figures projected by each of the plans in 1980--to show the different

enrollment trends that would result by the implementation of each alter-

native plan. The data arrayed on these tables are intended to aid the

reader in evaluating the eight alternative plans discussed in the second

:nd third sections of this chapter.

Tables 16, 17, 19, and 20 present two kinds of information: the

major policy decisions contained in each plan (Parts I and II) and the

projected results of these decisions in terms of enrollments and financ-

ing patterns (Parts III, IV, and V). Parts I and II include policy

decisions in terms of federal and state student aid; federal, state,

and local institutional aid; federal aid through the states (inter-

governmental transfers); and average tuitions by student level and

sector. These policy decisions are expressed as incremental changes-

increases or decreases from the extrapolated 1972 financing patterns

and enrollments. These decisions are put into the analytical model

and the results are shown in Parts III, IV, and V in terms of dollars

and enrollment.

Part III, the projected cost by source, presents changes in the

shared responsibility for financing that would result from proposed

policy changes. This part of Tables 16, 17, 19, and 20 presents the

financial responsibility that would be borne by federal, state, and

local F;overnments as well as students and their families (from tuition

and fees). In addition, the incremental dollars required from the

institutions' own funds, from such sources as gifts, endowment income,

and auxiliary enterprises, are included.
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It is evident that changes in public policy for financing

postsecondary education can have direct effects on the degree of

sharing of responsibility for financing public institutions; however,

it is important to note that private institutions are also affected,

although indirectly, by such changes. For example, a public policy

change causing a rise in tuition in the public sector, without off-

setting student aid, might result in the private sector becoming

more attractive to students. In turn, private institutions would

then experience increasing enrollments, requiring them to derive

additional institutional funds, since neither tuition nor institu-

tional aid from governments covers the full cost of each additi.Tal

student. Therefore, each public policy decision potentially pro-

duces changes--in all sectors of postsecondary education--in the

share that financing sources must bear.

The impacts on enrollment calculated by the model for each

financing plan are presented in Part IV by institutional type and

by student level. These enrollments are compared with 1977 or 1980

extrapolated financing patterns and enrollments, depending on the

table being read.

Part V reflects the incremental changes in total financing,

expressed in terms of the average cost per additional student. This

cost per additional student does not mean, of course, that any one

student receives the amount calculated. lire average cost per addi-

tional student is the ratio of the net change in expenditures by

all sources of support divided by the net change in enrollment.

2. Evaluation of Alternative Financing Plans
at Their Own Recommended Financing Levels

In the following pages, each of the eight alternative financing

plans is described according to its general policies, financing mech-

anisms, and, where pol7.ible, financing programs. For each financing

plan, the description in this section reflects the level of financing

recommended for the plan as distinguished from the common or controlled

92



level of financing described in the next section of this chapter.

The evaluation focuses upon the effectiveness of each plan in achiev-

ing the national objectives of student access, student choice, student

opportunity, and shared responsibility.

Ideally, the evaluation would also have dealt with the objectives

of diversity, excellence, independence, and accountability. However,

in the absence of usable quantitative measures of achievement for these

four objectives, the evaluation would have been entirely judgmental.,

and the Commission thought it inappropriate here to present such an

evaluation. The Commission nonetheless urges policy makers to make

such judgments, because no financing plan should be selected on the

basis of the available quantifiable evidence alone.

It must also be emphasized that the data and measures for student

access, choice, opportunity, and shared responsibility are still lim-

ited and incomplete. The reader should be warned that the available

data alone cannot support conclusions about any of the four objectives

discussed.

The reader is reminded that the analysis of alternative financing

plans that immediately follow uses the level of financing recommended

for each plan and that each plan is compared with the 1977 or 1980

levels of expenditure and enrollment extrapolated from 1972 financing

patterns, levels, and trends (provided in the left-hand columns of

Tables 16 and 17) .

Financing Plan A

This pl.(Joi proposes a mo;7or sh.zyt 2Yi the reaponsibili for P.nano-

ing postsecondar ,2ducatl:on rPOM pahlic and pri9ate SOUPCS tO Student8

and parents. This plan recommends a total financing level* in 1980 of

$45.3 billion. Of this total, public financing would be reduced in 1980

by $5.0 billion, to a total of $23.6 billion.**

*Total financing level includes all public and private expenditures for
the postsecondary education enterprise.

**The $23.6 billion is obtained from Table 17, Section III by adding the
sum of federal, state, and local costs (rounded to +$0.6 billion and -$5.5
billion) to the sum of the corresponding extrapolated figures from 1972
(+$13.0 billion and $15.5 billion) as shown in the left-hand column.
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1. The general policies proposed under Plan A are these:

a. The average level of tuition at public collegiate

institutions should be increased so that students

pay nearly the full cost of their education;

b. Public and private tuition should reflect institu-

tional cost differences by level and field of

study; and

c. Student aid for low-income students should be

increased so as to minimize possible enrollment

reductions among this group.

2. The financing mechanisms, recipients, and programs to

carry out these policies follow:

a. Publj.c support for general institutional expense

would be reduced;

b. Tuition levels et both public and private institu-

tions would be adjusted to reflect differences in

the costs of education by level and field of study;

c Additional grants would be provided for needy

students to cover fees and living costs; and

d. Student loan funds and work-study opportunities

would be increased.

3. Plan evaluation

a. Student access. An enrollment decrease of approximately

1.2 million students, a change from 10.9 million to 9.7

million students (12 percent), would be expected in 1980.

Noncollegiate and private collegiate institution enroll-

ments would increase by approximately 370,000 students,

from 4.06 million to 4.43 million students (9 percent).

Public collegiate enrollments, on the other hand, would

be reduced by approximately 1.63 million students, from

6.85 million to 5.22 million students (-24 percent) or

nearly one-quarter of their total projected enrollment.
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Students from families with incomes under $10,000

would constitute approximately one-half of the enroll-

ment reductions. Their enrollments would be reduced

by approximately 560,000 students, from 3.49 million

to 2.93 million students (-16 percent).

b. Student choice. To the extent that enrollments in

public institutions decline while enrollments in non-

collegiate and private collegiate institutions increase,

student ,choice would increase. The large increase in

tuition and fees would, however, adversely affect choice

for students from families with incomes under $10,000.

c. Student opportunity. Because this plan has such a neg-

ative impact on access, it is difficult to discuss its

impact on student opportunity. It may be noted, however,

that the percentage reduction in 1980 of upper-division

enrollment in public four-year institutions (-2S percent)

would be greater than the percentage reduction for lower-

division enrollment (-19 percent) in 1980. To the extent

that these figures indicate that upper-division students

have less opportunity to complete their programs, student

opportunity would be curtailed.

c. Shared financial responsibility. This plan would result

in significant shifts in the patterns of shared responsi-

bility. in 1980, public financing of postsecondary educa-

tion would change from $28.6 billion to 23.6 billion (or,

from 57 percent to 52 percent of the total cost). Federal

costs would increase by $0.6 billion while state znd local

costs would decrease by $5.5 billion. Student and family

contributions would decline slightly (-2 percent) due to

decreased enrollments, and institutional funds* would

increase slightly (0.3 percent),

*The term "institutional funds" stands for gifts, endowment income,
auxiliary enterprises, or other funds not reflected in the other
categories li,ted in Part III of Tables 16, 17, 19, and 20.
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4. Summary of Financing Plan A

At the level of financing proposed by this plan, overall*

expenditures for postsecondary education would be reduced in

1980 by $5.1 billion, from $50.4 billion (assuming the extrap-

olated 1972 financing patterns continue to 1980) to $45.4

billion (-10 percent). Enrollments would decrease by 1.2

million students, from 10.9 million to 9.7 million students

(-11 percent), substantially reducing student access. Choice

for students from families with incomes under $10,000 would

be adversely affected, whereas choice among the sectors for

those students who would be able to attend is enhanced. Upper-

division students in public four-year institutions would probably

have less opportunity to complete their programs. The shared

responsibility for financing postsecondary education would be

significantly changed. The costs of postsecondary education

borne by the public would decline by $5.0 billion (-17 percent).

The net effect of this plan is that students would carry

a substantially increased burden. The implementation of this

proposal would require hundreds of public institutions to

increase their tuition (with the approval of their respective

state authorities), to apply the additional revenues to student

aid.

Financing Plan 13**

This plan proposes a substantial reduction in current institutional

aid and a corresponding increase in student aid. This plan recommends a

total financing level in 1980 of $48.4 billion. Of this total, public

financing would be reduced by $2.3 billion, to a total of $26.2 billion.

*Throughout this section, the phrase "overall expenditures," like
"total financing level," refers to the sun of all expenditures in post-
secondary education.

**This plan contains several elements that are similar to those in a
plan recently proposed by the Committee for Economic Development.
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1. The general policies proposed under Plan B are these:

a. State appropriations to public institutions should be

reduced;

b. Tuition at public collegiate institutions should approxi-

mate 50 percent of educational costs;

C. Federal categorical support for institutions should be

reduced; and

d. Student aid should be increased to offset tuition increases.

2. The financing mechanisms, recipients, and programs to carry out

these policies follow:

a. Federal categorical support would be reduced by $740 million

beginning in fiscal 1977;

b. State and local institutional support would be decreased by

$1.8 billion beginning in fiscal 1977;

c. Tuition at public four-year institutions would be raised to

SO percent of the cost of instruction within five years;

d. Tuition at public two-year institutions would be raised to

50 percent of the cost of instruction within ten years;

e. Grants to low-income students would be increased; and

f. Student loan funds and work-study opportunities would be

increased.

3. Plan Evaluation

a. Student access. No significant change in total enrollment

in 1980 is anticipated in this plan. Public collegiate

institutional enrollments would be reduced by approximately

370,000 students, from 6.85 million to 6.48 million students

(-5 percent). Noncolleg,ate and private collegiate institu-

tion enrollments, on the other hand, would increase by approxi-

mately 370,000 students, from 4.06 million to 4.43 million

students (9 percent). Enrollment from families with annual
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incomes under $10,000 would increase by approximately

175,000 students, from 3.49 million to 3.66 million

students (5 percent).

b. Student choice. To the extent that an increased partici-

pation rate in private institutions for students from

low-income families is an indicator of greater Choice,

this plan would improve student choice.

c. Student opportunity. Under this plan, student aid for

all undergraduates would be substantially increased,

thus improving opportunity. However, since lower- and

upper-division enrollments in public four-year institu-

tions both decline in 1980 in equal proportions (-3.6

percent and -3.1 percent, respectively), the impact of

this plan on student opportunity is small.

d. Shared financial responsibility. This proposal would

result in significant shifts in the pattern of shared

responsibility. In 1980, public financing for post-

secondary education would change from $28.6 billion to

$26.2 billion (or, from 57 percent to 54 percent of the

total cost). Federal costs would decrease by $114 million,

while state and local costs would decrease by $2.2 billion.

On the other hand, student and family contributions would

increase by $560 million (a change from 19 percent to 21

percent of the total), and institutional funds would

increase by $150 million (1 percent).

4. Summary of Financing Plan B

At the level of financing proposed for this plan, overall

expenditures would be reduced in 1980 by $1.6 billion from

$50.4 billion (assuming the extrapolated 1972 financing patterns)

to $48.8 billion (-3 percent). While no significant change in

total enrollments is expected, public collegiate sector enroll-

ments would decrease by about 370,000 students (-5 percent),
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and noncollegiate and private collegiate sector enrollments

would increase by about 370,000 students (9 percent). Student

choice and opportunity would be enhanced. The costs of post-

secondary education borne by the public would decline by $2.3

billion (-8 percent), while student and family contributions

would be increased by $560 million (6 percent),

The implementation of this plan would require hundreds

of public institutions to increase tuition (with the approval

of state authorities), and the additional revenues from tuition

would have to be earmarked for institutional aid.

Financing Plan C*

This plan proposes a shift in the reZative proportion of student

aid to institutional aid b2 providing proportionately greater increases

in student aid than institutional aid. This plan recommends a total

financing level in 1980 of $54.4 billion. Of this total, public financ-

ing would be increased by $3.5 billion, to a total of $32.1 billion.

1. The general policies proposed under Plan C are these:

a. Access to lower-division instruction should be increased;

b. Upper-division and graduate students should pay a larger

share of their institutional costs than they currently

pay;

c. The difference between tuition at public institutions and

tuition at private institutions should be substantially

reduced;

d. Tuition at public institutions should be adjusted to

reflect differences in institutional cost by level of

instruction;

e. The states should provide direct aid to private institu-

tions;

*This plan contains several elements similar to those recently recom-
mended by the Carnegie Commission as additions to changes enacted in
the Education Amendments of 1972.
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f. The increase in tuition income should be used to pro-

vide additional financing for student grants;

g. The states should be encouraged to increase student

financial aid; and

h. The ratio of federal to state support should be 50:50

by 1980.

2 The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. The ratio of tuition at public institutions to tuition

at private institutions would be increased to 1:2.5;

b. Public tuition for the lower, upper, and graduate levels

would be set at ratios of 1:1.5:3.0;

c. State-financed capitation grants would be provided to

private institutions;

d. Financing for Basic Educational Opportunity Grants*

would be increased to cover 75 percent of costs for

eligible students enrolled in the lower-division;

e. Both federal and state governments would appropriate

currently authorized funds for the State Student

Incentive Grant Program; ** and

f. Student loan funds and work-study support would be

increased.

*Basic Educational Opportunity Grants, enacted as part of the Education
Amendments of 1972, provide an entitlement to every eligible individual
to attend postsecondary education. The amount of the entitlement is
based upon the individual's financial need; but it cannot exceed 50 per-
cent of the cost of attendance or $1,400, whichever is less.

**The State Student Incentive Grant Program provides federal assistance
on a dollar for dollar basis to states that either establish new state
scholarship programs, or expand existing ones. In the instance of a
state that expands its program, federal matching funds are available
only to the extent that the state's own contribution to its program is
increased. In either event, the program offered by the state mu3t be
based on financial need, and scholarships offered by the state must not
exceed $1,500 to each student per year.
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3. Plan Evaluation

a. Student access. An enrollment increase of approximately

300,000 students, a change from 10.9 million to 11.2

million students (3 percent), would be expected in 1980.

With the single exception of private graduate enrollments

(-3,000 or -0.5 percent), enrollments of all sectors are

expected to increase. Enrollment of students from families

with incomes below $10,000 would increase by approximately

270,000 (8 percent) in 1980.

b. Student choice. This plan would not change the distribu-

tion of enrollment by income group in public and private

institutions, and, therefore, neither improves nor dimin-

ishes student choice.

c. Student opportunity. Under this plan, the enrollment
-

changes at public four-year institutions would be approxi-

mately the same for both lower- and upper-division students,

indicating that there would be no change in the opportunities

afforded students in those institutions to complete their

programs. Rather, large amounts of unrestricted institu-

tional aid, through capitation grants, would be provided

private institutions. If institutions provided better

counseling and remedial assistance to their students,

student opportunity in the private sector may be improved.

d. Shared financial responsibility. This proposal would

result in a slight increase in the public share of financ-

ing postsecondary education and a slight decrease in the

student and family share. In 1980, public financing for

postsecondary education would change from $28.6 billion

to $32.1 billion (or, from 57 percent to 59 percent of

the total cost). Student and family contributions would

increase by $390 million, a change from 19 percent to

18.5 percent of the total. The needed level of institu-

tional funds would be relatively insignificant (0.7 per-

cent) .
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4. Summary of Financing Plan C

At the level of financing proposed for this plan,

overall expenditures for postsecondary education would

increase in 1980 by about $4.0 billion, from $50.4 billion

(assuming the extrapolated 1972 financing patterns continue

to 1980) to $54.4 billion (8 percent). Enrollments in all

sectors, except at the graduate level in private institu-

tions, would increase by about 300,000 students (3 percent).

Public financing for postsecondary education would increase

by $3.5 billion (12 percent), while student and family

contributions would increase by $390 million (4 percent).

Implementation of this plan would require hundreds of

public institutions to increase tuition. It would also

require the states to respond favorably to the federal

incentive program intended to induce states to increase

substantially their financing of student grants.

FinancinLPlan D

This plan proposes a shift in the relative proportion of student

aid to institutional aid, a substantial increase of financial aid

to students, particularly to students attending private institutions.

This plan recommends a total financing level in 1980 of $53.5 billion.

Of this total, public financing would be increased by $2.3 billion, to

a total of $30.9 billion.

1. The general policies proposed under Plan D are these:

a. Access to postsecondary education should be increased

with emphasis on undergraduate education;

b. Public tuition at the lower division should only be

adjusted for inflation; upper-division and graduate-

level tuition should rise somewhat more than the infla-

tion adjustment. The additional tuition revenue should

be used to provide student aid;
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c. Student aid should be increased at all undergraduate

levels, at both public and private institution3, with

particular attention to students attending private

institutions; and

d. Graduate education in fields critical to society should

be stimulated.

2. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. Public upper-division and public-graduate tuitions would

be raised by an additional $50 and $100 with the incre-

mental revenue going to student aid;

b. Needy students would receive increased financial aid;

c. To facilitate choice, the maximum entitlement in the

Basic Er'ucational Opportunity Grants would be raised

from $1,400 to $1,900;

d. The ceiling on family income for eligibility for basic

grants would be raised from $15,000 to $18,000; and

e Merit-based graduate fellowships would be provided in

critical fields.

3. Plan Evaluation

a Student access. An enrollment increase of approximately

300,000 students, a change from 10.9 million to 11.2

million students (3 percent), would be expected in 1980.

With the exception of a slight reduction in the public

two-year sector (- 37,000 students), enrollments in all

sectors would either increase or remain unchanged. It

should be noted, however, that overall public collegiate

enrollments would increase only slightly (4,600 or 0.1

percent students) while noncollegiate and private col-

legiate enrollments would increase by approximately

260,000 students (7 percent). Enrollment of students
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from families with incomes below $10,000 would increase

by 230,000 students (7 percent).

b. Student choice, The number of undergraduate students

enrolled in public institutions would remain essentially

unchanged under this plan, but the comparable enrollment

in private institutions would increase by about 190,000

students and the number enrolled in noncollegiate insti-

tutions would increase by about 80,000 students in 1980.

To this extent, student choice would appear to be improved.

Student opportunity, Under this plan, some unrestricted

institutional aid is provided to private institutions

through small cost-of-education supplements for students

receiving aid. If private institutions used the addi-

tional funds to provide better counseling and remedial

assistance to students, student opportunity in the pri-

vate sector may be enhanced.

d. Shared financial responsibility. This plan would result

in a slight shift in the sharing of financial responsi-

bility. In 1980, public financing of postsecondary educa-

tion would change from $28.6 billion to $30.9 billion (or

from 57 percent to 58 percent of the total). Student and

family contributions would slightly increase by about

$600 million (or 0.2 percentage points of the total cost).

Institutional funds would be increased by approximately

$200 million or 2 percent.

4. Summary of Financing Plan D

At the level of financing proposed for this plan, overall

expenditures for postsecondary education would increase in

1980 by $3.1 billion, from $50.4 billion (assuming the extrap-

olated 1972 financing patterns continue to 1980) to $53.5

billion (6 percent). Enrollments would increase by approxi-

mately.300,000 students (3 percent), with most of this increase

occurring in the noncollegiate and private collegiate sector.
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Public financing for postsecondary education would increase

by $2.3 billion (8 percent) while student and family contribu-

tions would be increased by about $600 million (6 percent).

Implementation of this plan would require the states to

respond favorably to a federal program of incentives for

institutional aid to private institutions.

Financing LIELL

This plan proposes to hold lower-division tuition in public im.titu-

tions stable (with adjustgent for inflation only) while substantially

increasing aid to private institutions to enable them to improve their

competitive position relative to public institutions. This plan recommends

a total financing level in 1980 of $52.9 billion. Of this total, public

financing would increase by $1.9 billion, to a total of $30.6 billion.

1. The general policies proposed under Plan F are these:

a. Emphasis should be given to reducing financial barriers

to students during the first two years of study, with

the student's share of the cost increasing thereafter;

b. Lower-division tuition should be stabilized while upper-

division and graduate tuition are increased somewhat;

c. The revenue from increased tuition at the upper-division

and graduate levels should be used to raise student aid

at those levels; and

d. State support for private institutions should be greatly

increased, especially for lower-division instruction.

2. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. Lower-division tuition at public institutions would be

stabilized at the 1973 level, to be adjusted only for

inflation. Upper-division and graduate tuition charges

would rise by 10 percent per year beginning in 1977

until they reach 35 percent of upper-division costs of

instruction and 40 percent of graduate-level costs;
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b. The states would provide aid to private collegiate and

noncollegiate institutions equal to 10 percent of the

cost of instruction in public institutions for each

lower-division and upper-division student; and

c. The additional revenue from upper-division and graduate

tuition would be used to increase student aid at those

levels on the basis of need.

3. Plan Evaluation

a. Student access. An enrollment increase of approxi-

mately 200,000 students (2 percent) would be expected

in 1980. With the exception of a slight reduction in

the public two-year sector (-19,000 students), enroll-

ments in all sectors either increase or remain unchanged.

It should be noted, however, that overall public enroll-

ments increase only slightly (40,000 students or 0.6

percent) while noncollegiate acl private collegiate

enrollments increase by approximately 160,000 students

(4 percent). Enrollments of students from families

with incomes below $10,000 would increase by approxi-

mately 170,000 students (5 percent).

b. Student choice. The increase in need-based student

grants would lower the net cost of attending public

four-year institutions and private institutions more

than for public two-year colleges. This result would

probably cause students to shift out of public two-

year colleges and into public four-year colleges,

private colleges, and noncollegiate institutions.

This shift would reflect an increase in student choice.

c. Student opportunity. Under this plan, upper-division

tuition would increase slightly. But the increase in

student aid would more than offset the tuition change,

and upper-division enrollment would rise more than

lower-division enrollment, thus indicating some increase
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aid to private institutions, opportunity may be

increased.

d. Shared financial responsibility. This plan would

result in slight shifts in the sharing of financial

responsibility. In 1980, public financing of post-

secondary education would change from $28.6 billion

to $30.6 billion (or from 57 percent to 58 percent of

the total cost). Student and family contributions

would remain unchanged at 19 percent of the total.

Institutional funds would not change significantly

(0.6 percent).

4. Summary of Financing Plan E

At the level of financing proposed for this plan,

overall expenditures for postsecondary education would

increase in 1980 by $2.4 billion, from $50.4 billion

(assuming that the extrapolated 1972 financing patterns

continue to 1980) to $52.9 billion (5 percent). Enroll-

ments would increase by about 200,000 students (2 percent).

Public financing for postsecondary education would increase

by $2.0 billion (7 percent) while student and family contri-

butions would be increased by $350 million (4 percent).

because of the state aid to private institutions, the

implementation of this plan would require the approval of

the states and public institutions.

Financing Plan F

This plan p2-2poses to shift responsibility for financing post-

secondary education at the lower division from students and parents

to public sources and to increase aid to institutions while reducing

aid to students. This plan recommends a total financing level in 1980

of $51.0 billion. Of this total, public financing would be increased

by $440 million to a total of $29.0 billion.

1. The general policies proposed under Plan F are these:

a. The first two years of postsecondary education should be

open to all individuals who seek to enroll;
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b. Tuition at the lower division for public two-year and

four-year institutions shoUld be eliminated; and

c. The federal government should provide institutional

aid to make such elimination of tuition possible.

2. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. By 1977, tuition and other fees would he eliminated for

all lower-division students attending public institutions

in the collegiate sectors;

b. Federal grants to lower-division students would be

reduced accordingly;

c. Federal aid to lower-division students in private insti-

tutions would be increased to offset, in full, tuition

and other fees; and

d. Federal support would be provided to public institutions

in the form of capitation grants to replace the loss of

tuition at the lower-division level.

3. Plan Evaluation

E.. Student access. Because the concomitant reduction in

student aid more than offsets the reduction in tuition,

an enrollment decrease of about 70,000 lower-division

students (-0.7 percent) would be expected in 1980.

These decreases occur in all sectors, except for the

private undergraduate collegiate sector, which would

increase by about 90,000 students (5 percent). Enroll-

ment of students from families with incomes below

$10,000 would decrease by about 110,000 students (-3

percent).

b. Student choice. Although access would be reduced by

this plan, and public institutions would experience a

decline in lower-division enrollment, private under-

graduate enrollments would increase. Some increase in

student choice would result.
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c. Student opportunity. Under this plan, student oppor-

tunity is not significantly affected. All of the

tuition and student-aid changes occur at the lower-

division level and, consequently, there is no change

in upper-division enrollments.

d. financial This plan would not

significantly alter the patterns of shared responsi-

bility for financing postsecondary education.

4. Summary of Financing Plan F

At the level of financing proposed for this plan, overall

expenditures for postsecondary education would increase in

1980 by $59.0 million, from $50.4 billion (assuming the

extrapolated 1972 financing patterns continue to 1980) to

$51.0 billion (1 percent). Enrollments would decrease by

about 70,000 students (-0.7 percent). Public financing for

postsecondary education would be increased by $440 million

(2 percent), while student and family contributions would

increase by $100 million (1 percent).

Implementation of this plan, reducing public tuition at

the lower division, would require action on the part of

state governments and public institutions.

Financing Plan G

This plan proposes a shift in the relative proportion of student

aid to institutional al,d by providing increased aid to collegiate institu-

tions while holding student aid constant. This plan recommends a total

financing level in 1980 of $51.3 billion. Of this total, public financing

would increase by about $87 million, to a total of $29.4 billion.

1. The general policies proposed under Plan G are these:

a. The federal government should provide increased aid to

collegiate institutions to offset a serious financial

crisis among them; and
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b. This federal aid should serve to foster maximum diver-

sity among collegiate institutions.

2. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. Federal aid to institutions would be provided in the

form of general institutional support based on reported

enrollment. No other major financing mechanisms are

proposed; and

b. The formula for providing institutional aid would be

$100 per full-time equivalent lower-division student,

$150 per full-time equivalent upper-division student,

and $200 per full-time equivalent graduate student,

with an additional payment of $300 per student for the

firs 200 students and $200 per student for the next

100 students.

3. Plan Evaluation

a. Student access. This plan would provide direct institu-

tional assistance without any constraints or require-

ments on its use by the recipient institutions. Because

there is no assurance that tuition would be reduced or

that institutional student aid would be expanded, there

would be no necessary increase in student aid. Thus,

there would be no necessary increase in student access.

To the extent, however, that the additional institutional

aid would be used to reduce tuition, provide student aid,

or otherwise enhance the attractiveness of educational

programs to low-income students, access would be increased.

b. Student choice. Because of the characteristics of this

particular plan, no quantitative estimate of student choice

was made. However, if an institution used its additional

assistance to provide additional student aid, student choice

would be increased.
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c. Student opportunity. If an institution applied its addi-

tional assistance to providing more academic tutoring

and career counseling, student opportunity may increase,

d Shared financial responsibility. This plan would result

in slight shifts in the sharing of financial responsibility.

In 1980, public financing of postsecondary education would

change from $28.6 billion to $29.4 billion (or, from 56.6

percent to 57.3 percent of the total cost), while student

and family contributions would remain unchanged at 19 per

cent of the total. Institutional funds would also remain

Unchanged. All of the additional costs of this plan would

be borne by the federal government. If state governments,

in response to the increased federal support, however,

withdrew support from public institutions, the effect of

this plan would be partially vitiated.

4. Summary of Financing of Plan G

At the level of financing proposed for this plan, overall

expenditures for postsecondary education would increase in 1980

by $870 million, from $50.4 billion (assuming the extrapolated

1972 financing patterns continue to 1980) to $51.3 billion (2

percent). No changes in enrollments would be expected. Public

financing for postsecondary education would increase by about

$870 million (3 percent) while student and family contributions

would remain unchanged.

Financing Plan 11*

This plan proposes a shift in the relative proportion of student

aid to total public aid by increasing both student aid and institutional

aid, but by increasing student aid relatively more than institutional

aid. This plan recommends a total financing level in 1980 of $55.1

billion. Of this total, public financing would increase by $4 billion,

to a total of $32.6 billion.

*This plan is based on the major postsecondary education sections of
the Education Amendments of 1972.
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1. The general policies proposed under Plan H are these:

a. Tuition at public and private institutions should be

held stable (with adjustments for inflation only);

b. The federal government should provide Basic Educational

Opportunity Grants (BEOG) to encourage access;

c. The federal government should provide general institu-

tional assistance supplemented by categorical aid that

is targeted on special problems in postsecondary educa-

tion;

d. States should be encouraged to hold constant their

assistance to institutions and increase their assistance

to students; and

e. Parents and families should be encouraged to continue

their assistance to students.

2. The financing mechanisms, recipients, and financing pro-

grams to carry out these policies follow:

a. Support for the federal Basic Educational Opportunity

Grants (BEOG) program would be substantially increased;

b. The federal government would appropriate all authorized

funds for the State Student Incentive Grant Program;

states would appropriate the necessary matching funds;

c. Direct institutional aid would be extended to all non-

profit postsecondary educational institutions in pro-

portion to the number of BEOG recipients enrolled and

the dollar volume of other forms of federal student

assistance; and

d. Aid would be provided for developing institutions,

library improvement, and other categorical programs.

3. Plan Evaluation

a. Student access. An enrollment increase of approximately

260,000 students (2 percent) would be expected in 1980.
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With the exception cf enrollments in the public two-

year sector (-30,000 students), enrollment in all

sectors would increase or remain unchanged. Public

enrollments would increase by approximately 20,000

students (0.4 percent) while noncollegiate and private

collegiate enrollments would increase by about 230,000

students (6 percent). Enrollments of students from

families with incomes below $10,000 would increase

by 230,0G, students (7 percent).

b. Student choice. The increase in total enrollment is

the result of a .5 percent estimated decrease for

public two-year colleges, .5 percent estimated increase

for public four-year colleges, an estimated 2.4 percent

increase for private colleges, and an estimated 2.6

percent increase for noncollegiate institutions. This

shift of enrollment growth towards the private and non-

collegiate institutions could be interpreted as increased

student choice.

c. Student opportunity. Under this plan, upper-division

enrollment would increase at a rate greater than lower-

division enrollment (.9 percent versus .4 percent),

indicating an increase in the likelihood of an indi-

vidual's completing his or her program.

d Shared financial responsibility. This proposal would

result in slight shifts in the sharing of financial

responsibility. In 1980, public financing in post-

secondary education would change from $28.6 billion

to $32.6 billion (or 57 percent to 59 percent of the

total cost). Student and family contributions would

change in 1980 from 19 percent to about 18.6 percent

of the total. The needed level of institutional funds

would increase by $135 million (one percent).

113

S3)-533 0- 71 9



4. Summary of Financing Plan H

At the level of financing proposed for this plan,

overall expenditures for postsecondary education would

increase in 1980 by $4,7 billion, from $50.4 billion

(assuming the extrapolated 1972 financing patterns

continue to 1980) to $55.1 billion (9 percent). Enroll-

ments would increase by about 260,000 students (2 percent).

Public financing for postsecondary education would increase

by $4.0 billion (14 percent) while student and family con-

tributions would increase by $510 million (5 percent).

Because virtually all of the additional public funds

would be federal, this plan could be readily implemented

without requiring simultaneous state, local, and institu-

tional decisions (except with respect to the State Student

Incentive Grant Program).

3. Choosing Among Alternative Financing Plans

The previous section has demonstrated the use of an analytical

model developed by the Commission to assess the costs and impacts of

alternative financing plans. The analysis of alternative plans shows

that the degree of achievement of objectives differs significantly

among the plans. However, the analysis, at this stage of its develop-

ment, does not indicate whether the different impacts of alternative

financing plans occur because of the different levels of financing

(simply spending more or less money) or because of the different

mechanisms (the means by which assistance is delivered and the recip-

ients of assistance).

This present section demonstrates the results of going one

step further in the analysis. To control the effects of different

levels of financing, increases in public expenditures were set at

arbitrarily established figures of $1.0 billion additional for 1977

(see Table 19) and $1.5 billion additional for 1980 (see Table 20).

For these levels of additional public expenditures, the analytical
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model was used to estimate the impacts of each plan on the objectives.

This approach addresses the question: What is the relative effective-

ness of each plan in the achievement of each objective? The results

of this analysis at a controlled level of financing provide new informa-

tion that could aid policy makers to select among alternative financing

plans. Once a financing plan is selected, the effectiveness of different

levels of financing on the achievement of objectives should be evaluated

to determine the most appropriate level of financing,

In this analysis, the Commission only used quantitative measures

for student-related objectives because of the limited stage of develop-

ment of criteria for other objectives, Of the student-related objec-

tives, access and choice are the two most directly addressed by the

analytical model and, therefore, are the focus of this section, The

results of the analysis of impacts produced by the controlled, or com-

mon, levels of financing are shown in Part IV of Tables 19 and 20. The

comparative impacts of the eight alternative financing plans are dis-

cussed below in terms of their effects on access and choice.

Part IV of Tables 19 and 20 shows the changes in enrollment esti-

mated for each plan at the controlled level of financing. The pattern

of results in 1977 and 1980 are very similar and, therefore, only the

1980 results will he discussed in detail.

The Commission stresses, ho4ever, that policy makers should not

select a financing plan on the basis of an analysis that evaluates the

achievement of only two objectives. To the extent possible, policy

makers should judgmentally evaluate the achievement of additional objec-

tives. This judgment should supplement the type of quantitative analysis

discussed below.

Access

Plan A would, it is estimated for 1980, increase the under-

graduate enrollment of individuals from families earning less

than $10,000 by about 89,000 (3 percent) while reducing the

enrollment of middle- and upper-income students by about 380,000

(-7 percent). The overall effect of Plan A on enrollments would

be to reduce total enrollment by about 532,000 (-5 percent).
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Plan_B would, it is estimated for 1980, increase the under-_
graduate enrollment of low-income individuals by about 570,000

(16 percenc), and of middle-income individuals by about 8,000

(0.3 percent), while reducing upper-income undergraduate enroll-

ments by about 62,000 individuals (-2 percent). The overall

effect of Plan B on enrollments would be to increase total

enrollment by about 440,000 (4 percent).

Plan C would, it is estimated for 1980, increase the under-

graduate enrollment of low-income individuals by about 118,000

(3 percent), of middle-income individuals by about 4,000 (0.15

percent), and of upper-income individuals by about 15,000 (0.5

percent). The overall effect of Plan C on enrollments would be

to increase total enrollments by about 109,000 (1 percent).

Plan D would, it is estimated for 1980, increase the under-

graduate enrollment of low-income individuals by about 115,000

(3 percent), of middle-income individuals by about 17,000 (0.6

percent), and of upper-income individuls by about 3,000 (0.1

percent). The overall effect of Plan D on enrollments would

be to increase total enrollments by about 182,000 (2 percent).

Plan E would, it is estimated for 1980, increase the under-

graduate enrollment of low-income individuals by about 134,000

(4 percent), of middle-income individuals by about 14,000 (0.5

percent), while increasing the undergraduate enrollments of

upper-income individuals by about 4,000 (-0.1 percent). The

overall effect of Plan E on enrollments would be to increase

total enrollment by about 155,000 (1 percent).

Plan F would, it is estimated for 1980, decrease the under-

graduate enrollments of low-income individuals by about 93,000

(3 percent) while increasing the undergraduate enrollment of

middle-income individuals by about 11,000 (0.4 percent), and of

upper-income individuals by about 32,000 (1 percent). The over-

all effect of Plan F on enrollments would be to decrease total

enrollment by about 51,000 (-0.5 percent).
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Plan G has no quantitative evidence of enrollment impacts

because only institutional aid was involved and no projection

was made as to how institutions might use the aid to affect

enrollments.

Plan II would, it is estimated for 1980, increase the under-

graduate enrollment of low-income individuals by about 92,000

(3 percent), and of middle-income individuals by about 12,000

(0.4 percent) without changing upper-income enrollment. The

cverall effect of Plan H on enrollment would be to increase

total enrollment by about 104,000 (1 percent).

In summary, for the same level of expenditure of public funds

Plan B would produce the greatest increase in low-income enrollments;

Plan D would produce the greatest increase in middle-income enroll-

ment; and Plan F would produce the greatest increase in upper-income

enrollments. Plan B would also produce the largest increase in total

enrollments. Plans A and F would reduce total enrollments while, at

the same level of expenditure of public funds, Plans B, C, D, Ii, and

11 would all increase total enrollments. Plan F is the only one of

the eight plans presented which would decrease low-income enrollment.

Choice

Plan A would, it is estimated for 1980, increase enroll-

ments in private collegiate institutions by about 365,000 (16

percent), and in noncollegiate institutions by about 313,000

(17 percent), while public collegiate enrollments would decrease

by about 1,210,000 ( -18 percent). Just over half of the loss

of public enrollments would be compensated for by increases in

private and noncollegiate enrollments.

Plan B would, it is estimated for 1980, increase private

collegiate enrollments by about 356,000 (16 percent), and non-

collegiate enrollments by about 301,000 (16 percent), while

decreasing public collegiate enrollments by about 215,000 -3

percent). The enrollment growth in the private collegiate and
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the noncollegiate sectors would be three times the loss in

enrollment in the public collegiate sector.

Plan C would, it is estimated for 1980, increase enroll-

ment in all sectors with public collegiate enrollments rising

about 92,000 (1 percent), private enrollments rising about

14,000 (0.6 percent), and noncollegiate enrollments rising

about 3,000 (0.2 percent).

Plan D would, it is estimated for 1980, increase enroll-__..

ments in all sectors with public collegiate enrollments increas-

ing by about 6,000 (0.1 percent), private collegiate enrollments

increasing by about 125,000 (6 percent), and noncollegiate enroll-

ments increasing by about 51,000 (3 percent).

Plan E would, it is estimated for 1980, also increase enroll-

ments in all sectors with public collegiate enrollments increas-

ing by about 36,000 (0.5 percent), private collegiate enrollments

increasing by about 59,000 (3 percent), and noncollegiate enroll-

ments increasing by about 60,000 (3 percent).

Plan F would, it is estimated for 1980, decrease public

collegiate enrollments by about 129,000 (-2 percent), increase

private collegiate enrollments by about 116,000 (5 percent),

and decrease noncollegiate enrollments by about 37,000 (-2 per-

cent) .

Plan G again has no quantitative evidence of enrollment

impacts and therefore, no measures of student choice.

Plan H would, it is estimated for 1980, increase enroll-

ment in all sectors with public collegiate enrollment increas-

ing by about 10,000 (0.1 percent), private collegiate enroll-

ments increasing by about 50,000 (2 percent), and noncollegiate

enrollments increasing by about 44,000 (2 percent).

The previous discussion has outlined the achievement of access

and choice by the eight financing plans all controlled for the same

level of public expenditures. Other objectives are also important to

policy makers, and conclusions should not be based only on access and
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choice but also the judgmental evaluation of the achievement of other

objectives.

The selection of a financing plan should be based on an overall

evaluation of the achievement of all the objectives important to a

policy maker looking at a variety of financing plans, all of which are

analyzed at the same level of financing. The selection of the level

of financing of the desired financing plan should be based on two

factors: (1) an overall evaluation of the achievement of all the objec-

tives important to a policy maker looking at a variety of levels of

financing of the desired plan, and (2) the priorities of the policy

maker for the achievement of postsecondary education objectives in

relationship to other objectives.

4. Generalizations About Financing Alternatives

The Commission's extensive analytical work has made possible

several generalizations about financing postsecondary education that

are of particular significance to the evaluation of financing policies

and plans. An understanding of these analytical results enables policy

makers to anticipate the probable consequences of financing decisions.

This understanding will also help policy makers select for further

analysis those financing plans that are most likely to achieve the

objectives they wish to pursue. Five generalizations yielded by the

Commission s work concern: (1) targeted student assistance compared

with general student assistance; (2) the effect of tuition changes

on enrollment; (3) the differential impact of increases in student

grants; (4) the effect of changes in the maximum income allowed for

student grant eligibility; and (5) the level of institutional aid

necessary to supplement student grant funds.

As a result of the limited data available (see Chapter 5.),

these generalizations pertain to student enrollment responses to

changes in financing policies. When appropriate data become available,

generalizations about both institutional response and the interrelation-

ships among financing sources should be possible. The five generaliza-

tions developed follow:
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1, At any given level of financing, targeted student assis-

tance plans (ouch as grants to needy students) are more effective

for improving student access than general student assistance (such

as tuition reduction).

It is often assumed that a substantial reduction in tuition

(general student assistance) will do as much to improve access as

a comparable amount of aid granted directly to needy students

(targeted student assistance). However, it can be clearly demon-

strated that aid to reduce tuition will accomplish less in improving

access than the same amount applied to student grants awarded on the

basis of financial need.

This relative efficiency of targeted as distinguished from

general student assistance occurs for two reasons: (a) individuals

from low-income families arc more responsive to the same amount of

additional aid per person than are individuals from upper-income

families; and (b) the more limited the number of eligible recipients,

the larger the aid available per recipient for the same amount of

money.

Under either targeted or general student assistance plans, the

cost of the additional students enrolled will be in the range of

$3,000 to $10,000. For example, if 100,000 students were eligible

for assistance and already were receiving awards averaging $300

each, an increase in the average award to $400 per student to attract

additional students would bring each of the students already enrolled

an additional $100. Individuals vespond to changes in the net price

of attending postsecondary education institutions.* But, as staff

research utilizing student price response coefficients discovered,

a decrease of $100 in tuition brings an increase in enrollment of

only about 1 to 3 percent, to a total in this instance of between

101,000 to 103,000 students. The cost of the grant program would

be between $10.1 million and $10.3 million, and the number of addi-

tional students would be between 1,000 and 3,000. Therefore, the

*If individuals did not respond to price changes, then neither student
aid nor tuition would have any impact on enrollments; but both empirical
research and personal experience suggest the contrary.

124



cost per additional student would range from $3,000 to $10,000.

In short, large amounts of assistance applied through a general

financing mechanism, such as reduced tuition, may have very little

impact on access. The narrower the group of recipients eligible under

the financing mechanism, the fewer the students already in the system

who will receive assistance. Targeted student-aid programs, such as

the Basic Educational Opportunity Grants, which are based on need,

should be more effective in the accomplishment of student access than

generalized support.

2. Increases in the effective price (tuition minus student aid)

of postsecondary education--the price the student must pay -- result in

decreases in enrollment; converser, decreases in the effective price

result in increases in enrollment.

To consumers and economists, a change in the price of goods or

services affects the consumption of those goods or services inversely.

That is, when the price is increased, consumption will decrease; when

the price is decreased, consumption will increase. The same principle

holds true with respect to the cost of postsecondary education.

What is of interest, then, to those making policy and pricing

decisions at the national, state, and institutional levels is how

students will respond to a change in tuition. Empirical studies have

shown that the amount of change in enrollment caused by a change in

tuition probably varies from 1 to 3 percent for every $100 change in

tuition, depending on the type of institution, the family income of

the student, and the amount of tuition charged by other institutions.

Figures B and C present estimates of enrollment changes, by

type of institution and by income level, that would result if tuition

at public institutions were varied from $0 per student to $2,500 per

student, Under the extrapolated 1972 financing patterns, the average

public tuition level is estimated to be approximately $550 per student

in 1980, taking inflation into account. For calculating the changes

shown in Figure B, the extrapolated 1972 financing patterns were

assumed, and tuition and fees in the private sector were projected

to increase at the rate of inflation. Several important observations

may be drawn from Figures B and C:

125



r.

r.
00
s-t LO

C1
"-+

ti o

co
U

E
O

o

C.)
or.

Figure B: The Impact of Tuition Changes on Enrollment
in 1980 by Student income Levels

20% -

10%

0%

q -40%

0
E

00
L:21

over $15,000
$10,000 to

$14,999

under $10,000

---r----T
$250 550 750 1000 1500 2000 2415

Tuition Changes in Public Institutions
(Assumes $1.2 billion in Federal Student Education Opportunity Grants)

10%

Figure C: The impact of Tuition Changes on Enrollment
in 1980 by Type of Institution

10% -

20%

c.c

-40%
,

Noncollegiate

Private Grad.

Pub. 4-Yr., ED
Pub. 4-Yr.,Grad.
Pub. 2-Yr., UD
Pub. 2-Yr.

$250 550 750 1000 1500 2000 2415

Tuition Changes in Public Institutions
(Assumes $1.2 billion in Federal Student Education Opportunity Grants)

126



For almost all ranges of increased tuition, students in public

four-year institutions are more responsive to tuition changes

than students in public two-year colleges. This finding primar-

ily reflects the income distribution of those students. Data

presented in Chapter 4 of Financing Postsecondary Education in

the United States indicate that public four-year institutions

enroll a larger percentage of undergraduates from families

with annual incomes under $10,000 than do public two-year insti-

tutions. For the same proportionate increase in tuition, the

absolute increase in tuition in four-year institutions would be

greater than the absolute increase in tuition in two-year institu-

tions, because the four-year institutions currently have higher

tuition than do the two-year institutions.

If tuition were increased and student aid held constant, low-

income students would drop out at a much faster pace than middle-

and upper-income students. As tuition increased, low-income

students would require inceases in student aid for the payment

of tuition and living costs. Without concurrent increases in

student aid to offset tuition increases, low-income student

enrollments would decline.

An increase in tuition for public institutions would decrease

public enrollments and increase private and noncollegiate

enrollments. This result is due to the increased attractive-

ness of private and noncollegiate institutions, which would

lead some students to switch from public to private institutions.

The magnitude of the effects of changes in tuition on public

enrollments is substantially greater than it is on private or

noncollegiate enrollments. If other policy variables, such

as student aid, were held constant, the effect of increasing

tuition at public institutions would be to reduce total enroll-

ments in postsecondary education; the effect of decreasing

such tuition wou ld be to increase total enrollments.
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3. Increased spending for student grants, if the extrapolated

19?2 patterns of financing and enrollment continue, would result in

proportionately larger increases in enrollments in the private col-

legiate and noncollegiate institutions than in the public sector,

and enrollents in the public t.wo-year colleges would not grow as

much as would otherwise be expected.

Figure 0 presents the estimated changes in student enrollments

in 1980 if: (1) tuition in all sectors were adjusted only for price

inflation; (2) other 1972 financing programs were to continue accord-

ing to trends; and (3) variations in additional student-grant financ-

ing were to range from $0 to $2.0 billion per year. The LACES enroll-

ment projections used in this analysis are based on the implicit

assumption that federal and state student grants will continue at

their present level of support.

The following observations may be made from Figure D:

Enrollment in all institutions except public two-year colleges

would increase with increasing levels of student-grant support.

The public two-year college enrollments would decline for the

following reasons: (1) because public two-year colleges charge

low tuition, their students would receive smaller increases in

grants than students at any other institutional type; and (2)

because increases in the student grants obtainable at other

types of institutions would be larger than grants available at

public two-year colleges, the attractiveness of attending two-

year colleges would decrease. An increase of $2 billion in

student aid would therefore result in 1980 in a decline (about

one percent) of enrollments in public two-year institutions.

Enrollments in the private collegiate and noncollegiate sectors

would increase about four times as fast as in the public four-

year institutions, because students enrolled in private collegiate

and noncollegiate institutions would receive larger increases in

grants than students enrolled in the public four-year institutions.

With a maximum family income ceiling of $15,000 for eligibility,
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nearly all of the enrollment increases would come from students

from families with incomes of loss than $10,000.

4. If tho 2C.1 1r1 fOr etmdt .J6/y2

A(2)]34 IY,"; ';25),100 tc.7. a Z.c:,,er Z.c:.e:, the Of stu,c!ents in

the .10,00.0 to )-2,5,000 ran*: !,:ouc:d de civase alightZ.y the enroll-

!:.ents of students in the under ,',20,000 f(mily-inco, group ,,ouid increase.

Figure E presents the percentage change in total enrollments in all

types of institutions resulting from a change in the maximum income

eligibility ceiling from $7,500 to $20,000; stabilizing tuition in all

sectors, except for inflation; and assuming that financing for Basic

Educational Opportunity Grants reaches $1,2 billion by 1980.

The following observations may be made from Figure E:

As the maximum income eligibility ceiling ranges from $7,500 to

$15,000, the percentage increase in enrollments of students from

families earning less than $10,000 moves downward from about 6

percent to about 4 percent.

As the maximum income eligibility ceiling ranges from $15,000 to

$20,000, there would be little effect on the enrollment of indivi-

duals from low-income families (that is, under $10,000) or from

upper-income families (over $15,000),

The reasons for these results are that the needs criteria for

distributing the Basic Educational Opportunity Grunt monies limit middle-

income students to relatively small grants and students from low-income

families respond more to the same dollar value of student grants than do

students from middle- and upper-income families.

5. kZxpoing student access to postsecondary educat-.on through

in,?.reased student grant financing woid require institutions to seek

supplontal. a0800 to additionai costs induced by

the enroliPlent

Expanding access to postsecondary education through increased

student grant financing would probably result in the increases in

enrollments already discussed above. Assuming that public and private
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institutions would respond to the additional student demand for

enrollment brought about by increasing student aid, and recognizing

that income from student tuition and other fees covers only a portion

of the costs of instruction, it is evident that the institutions would

require additional financial support to provide for the additional

students.

Table 21 presents an estimate of the additional financial

support needed in 1980 by each institutional type, assuming $1.2

billion were made available in student grants. Because of changes

in the patterns of enrollment, tuition, and costs of instruction,

public two-year institutions would require $36 million less in

operating expenses because their enrollments would decline with

additional student grants. Public four-year and private collegiate

institutions would need additional support of $87 million and $119

million, respectively, because their enrollments would increase with

additional student grants.

The additional financial support needed by these institutions

could be provided in many ways. If this additional financial support

was provided by capitation grants based on total undergraduate enroll

ment, an amount of $24 per undergraduate student in public four-year

institutions and $69 per undergraduate student in private institutions

would be needed to cover the extra cost induced by additional enroll-

ment in these sectors. If this additional support was provided by

supplemental grants, an amount of $37 per undergraduate student aided

in public four-year institutions and $120 per undergraduate student

aided in private institutions would be needed to cover the extra cost

induced by additional enrollment in these sectors.

The magnitude of these institutional supplements is smaller than

many people expected in light of the average costs of instruction, which

will probably be on the order of $2,000 to $3,000 per undergraduate in

1980. It is very easy, however, to confuse the average cost of additional

student with a purely constructed number that would provide enough money

to institutions to cover their extra costs induced by increasi student

access. This number could be constructed on the basis of undergraduate

enrollment or the number of students receiving grant-in-aid assistance
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or on another basis. Consistent with the previous observation,

individuals are not all that responsive to increases in student

grants; an additional $1.2 billion in 1980 would increase enroll-

ment in 1980 by an estimated 2 percent. The additional costs not

covered by net tuition receipts from this additional enrollment

is a small amount when spread over all undergraduates or even

when spread over those students eligible for, and presumably

receiving, the additional student grants.

Conclusions

The Commission concluded that an analytical framework, similar

to that described in this paper and in Chapter 6 of Financing.

Postsecondary Education in the United States provides an instrument

that can significantly improve the capacity of policy makers to make

decisions about the financing of postsecondary education.

However, such frameworks are difficult to develop, as demonstrated

by the limitations of the analytical model, one element of the frame-

work. For although the analytical model provides useful estimates with

respect to student response to pricing decisions, the model does not,

because of deficiencies, estimate institutional responses to a variety

of financing mechanisms designed to aid institutions.

Recommendation

The Commission strongly recommended further research on, and

development of, analytical frameworks and models similar to those used

by the Commission. The Commission also recommended further collection

and analysis of data which, although currently not available, would be

useful for the evaluation of the impact of major financing alternatives

on the achievement of national objectives, particularly objectives

related to institutions, such as diversity and excellence.
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CHAPTER 5.

FUTURE RESEARCH DIRECTIONS

One of the findings of almost every research effort is that

more research is needed--and this is clearly the case with the

rudimentary data base and policy analysis model described in this

report. The data base was assembled and the analytical model con-

structed in response to the particular problems faced by the National

Commission. There is no assertion that the data bas:.: and the model

are appropriate for all policy questions. However, we believe that

the data base assembled by the Commission will be useful for policy

analysis in the future and; for that reason, it should be maintained

and made generally available to analysts in all levels of government

and in institutions and private organizations. As indicated previously,

the data base should be viewed as a creature standing on the threshold,

at a point of departure, rather than an ultimate oracle; it is currently

more the creature of what was possible and what data was available in

1973 than a prophet and creator of desirable data.

The analysis performed by the model is based on the best data

available, but the data leave a great deal to be desired with respect

to accuracy, consistency, and completeness. Data sources may be cate-

gorized as (a) student demand data; (b) institutional program data;

and (c) data describing relationships among the decisions of different

sources of financing.

National data on student demand for postsecondary education and

on demand changes in response to financing policies are extremely

limited. While information on student enrollment responses to changes

in student grants or tuition is available, the absence of a large-

scale longitudinal study of individual choices and participation in

postsecondary education makes it impossible to determine other important

relationships relative to student demand and financing policies, includ-

ing the impact of changes in student loans, work-study, income contingent

loans, or other forms of student aid. Although the analysis focused on
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student grants allocated according to family income, it could have

incorporated merit-based student aid and financial need based on

student income, if adequate information had been available.

Data on either changes in institutional program offerings that

relate to the objectives of excellence and diversity or changes in

institutional behavior that relate to objectives of independence

and accountability are currently nonexistent. The analytical model

provides a means for estimating how much additional money a particular

financing plan would provide to institutions and how much the plan

would induce in savings or costs.* Because of the lack of appropriate

data, however, the model does not produce information about what the

institutions would be likely to do with the additional support or

about its likely impact on the objectives. This major limitation

must be kept in mind when considering the usefulness of the informa-

tion produced by the analysis.6

Because data describing the relationships between and among

the decisions of different sources of financing do not exist, the

analysis is also unable to take into account the possible interaction

among the financing decisions of the different sources of financial

support--for example, the possible reductions in state support as

federal support is increased.

*This information is useful in making informed judgments about the
effects of a financing plan on the objectives of excellence and diver-
sity, and to some extent, independence.

6
The reader may find these publications by the National Center for
Higher Education Management Systems (Boulder, Colorado) useful: Vaughn
Huckfeldt, A Federal Planning Model for Analysis of Accessibility to
Higher Education: An Overview (1973); Vaughn Huckfeldt, George Weathers-
by, and Wayne Kirschling, A Design for A Federal Planning Model for
Analysis of Accessibility to Higher Education (1973); Kent Weldon and
Vaughn Huckfeldt, Prototype Software for A Federal Planning Model for
Analysis of Accessibility to Higher Education (1973); Kent Weldon and
Vaughn Huckfeldt, Preliminary Operating Instructions for a Federal
Planning Model for Analysis of Accessibility to Higher Education (1973);
Vaughn Huckfeldt, Preliminary Test Reports from a Federal Planning Model
for Analysis of Accessibility to Higher Education (1973); Vaughn Huckfeldt,
Preliminary Data for a Federal Planning Model for Analysis of Accessibility
to Higher Education (1973).

138



The data exclude expenditures that go to institutions, agencies,

and organizations outside the scope of postsecondary education but

that may, nevertheless, have an important impact on objectives, For

example, support for special secondary school counseling for low-

income and inner-city secondary school studen,.s may have as much or

more impact on access as a comparable amount spent for student financial

aid. Similarly, support for supplementary forms of transportation for

inner-city residents who are not well served by existing public trans-

portation may also have an important effect on access and choice. It

does not seem useful at this stage to develop an expanded taxonomy,

however, because the range of both services and forms of expenditure

is so great.

The data and model also did not take into account state and

regional differences. The analytical framework and model can, how-

ever, when and if appropriate regional data become available, be used

to take such differences into account. Such a research tool would be

particularly relevant for state level decision making in postsecondary

education.

As discussed in Chapter 3 (in the section on assumptions), the

model is also limited by design and/or exclusions. Some important

interrelationships among the demand, supply, and financing aspects

of postsecondary education that should be considered in this model

are not now included because the theory or the data do not exist.

Hopefully, this model or other similar models will incorporate these

relationships as they are developed.

In addition, conscious decisions were made to exclude some

variables which, at this time, seemed to be comparatively less impor-

tant than those variables included. For example, construction costs

were not included because asinstitutiens near the peak of their

growth curve, new construction is not likely, in most cases, to be

started.

Clearly, policy makers must be aware of the limitations of any

model. In spite of the limitations outlined above, the analytical

model used by the Commission has produced useful information that

can assist policy makers in their evaluation of alternative financing
139



plans. Moreover, these limitations provide an agenda for future

research. The analytical framework can be used to determine where

new information, theory, or analysis is needed.

Our basic philosophy is that if policy analysis is to be

relevant it must be based on real policy decisions.* The data base

and analytical model described in this report are one response to

the national policy concerns that the Commission foresaw for the

near future. As the future policy questions come into sharper

focus, new data and analyses will undoubtedly he needed. If basic

theoretical constructs, data collection systems, and analytical

capabilities are in existence, policy analysts will be able to

respond effectively to these policy questions.

*An interesting example of policy analysis using an approach conceptually
similar to the Commission's framework is described in Arthur D. Little,
"College Endowment Funding Program," Cambridge, 1973.
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6. Conclusions



CHAPTER G.

CONCLUSIONS

This paper has described in detail the Commission's framework

and model for the quantitative analysis of alternative financing

proposals for postsecondary education. To conclude, this section

discusses several advantages of using such an analytical framework

and model and suggests some of the areas that need additional research

and development.

The National Commission built its policy analysis around an

analytical framework, utilizing and organizing available data and

research results as much as possible. This comprehensive, analytical

approach to policy analysis, including the development of an analyti-

cal model, has several advantages:

1. Requires statink financing policies concisely. Evaluating

the impact of a financing proposal for postsecondary education requires

it to be translated into concise, quantitative statements before a model

can be used. Any difficulties in translating some portions of a financ-

ing plan into quantitative statements for the model serve to highlight

the areas where the plan needs to be more specific.

2. Provides common grounds for comparisons. All policy alterna-

tives are evaluated using (a) the same structure, (b) the same set of

assumptions about important factors encompassing the postsecondary educa-

tion enterprise; and (c) the same information base about students, insti-

tutions, and financing sources. Thus, the differences in the estimated

impacts revealed by the analysis are due to the different financing

mechanisms and levels of support rather than to the different assump-

tions underlying each financing proposal.

3. Interacts with participants. Construction of a model forces

one to think through the various interactions of all the participants

in postsecondary education (institutions, students, and governmental

units). Not only must these interactions be identified, but, wherever
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possible, quantitative estimates of the interactions should be

included in the model.

4. Identifies gaps in data collection. Constructing such

an analytical model requires assembling and linking together all

of the relevant data currently available on the various aspects of

postsecondary education. This process not only maximizes the utility

of current data but also identifies gaps in the information and data.

5. Correlates research studies. Constructing an analytical

model also integrates relevant research studies that have dealt with

one or several of the behavioral relationships needed in the model.

Examining research studies in this light provides a policy perspec-

tive for the various research efforts currently under way and also

identifies areas where more research is needed.

6. Calculates policx. impacts. The model developed by the

Commission analyzes the impact of marginal changes in either the

level of financing or .the financing delivery mechanism (or both)

on the' achievement of selected objectives for postsecondary educa-

tion while other factors are held constant.

7. Aids development of financing alternatives. In addition

to determining the impacts of current financing proposals, a model

and an analytical framework can be used as a tool to aid in con-

structing a specific financing package that will effectively achieve

certain national objectives. The model the Commission used was

designed in such a way that an analyst could interact quickly with

the model to test many alternatives.

In developing this analytical model, the staff recognized that

several components of the model were based on incomplete information

and inadequate knowledge about the interrelationships between changes

in financing and the responses of students, institutions, and sources

of financing. Given the time constraints imposed upon the Commission's

work, the staff was not able to undertake additional data collection

or perform additional research in these areas, which still remain for

exploration. These additional topics include:
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1. Estimates of price response coefficients.

2. Design of the model to allow for more flexibility in

specifying the financing alternatives.

3. Design of the model to calculate and report additional

impact measures of the accomplishment of objectives.

4. Estimates of marginal costs of additional students in

vai&ous types of institutions.

5. Reaction of admission policy decisions and other admin-

istrative decisions by various types of institutions to

new Federal and state student and institutional aid

programs.

6. Reaction of states and local governments' financing

decisions to Federal financing policies.

7. Information on noncollegiate institutions.

In addition to providing a consistent framework for the Commis-

sion's evaluation of policy alternatives, the basic analytical frame-

work and model, it is hoped, will provide a reference point for

continuing research into the many dimensions of postsecondary educa-

tion. The comprehensive and policy-based design of the model, in

our opinion, provides effective means of integrating the research

currently in progress with the needs of national policy makers.

1,15./N6
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Appendix A: Some Research Studies of
Price Response Coefficients

Several research studies have recently presented empirical

estimates of the price response of (potential) students attending

postsecondary education institutions. These studies have followed

widely different methodological approaches to making such estimates

and have utilized a large variety of data sources. It is encouraging

that the results appear to be consistent across the studies. Five of

these research studies are briefly described--in the researchers' own

words--in this Appendix; then, some conclusions are drawn about the

empirical results of the price response coefficient estimates.

Radner-Miller Study 1
:

"Our approach to the estimation of the demand for places
in institutions of higher education has thus far focused on
the decisions by individual graduating high school seniors
between going and not going on to college, and their choices
among available institutions, or institution-types.

"Our statistical model is designed to relate the relative
frequencies of choices to the characteristics of the individual
student and his alternatives. For actual estimation purposes
we have available data for a sample of students included in the
SCOPE2 study. The availability of data and the results of
experiments with different formulations led us to concentrate
on the following variables (whose precise definitions are given
below) :

A. an ability score for student i

I. a measure of income for student i
1

Si a measure of the 'selectivity' or 'quality' of alter-
native j

C. the out-of-pocket dollar cost to i of going to j (set
13

equal to zero for the alternative 'no school')

1

R. Radnor and L. Miller, "Demand and Supply in U.S. Higher Education:
A Progress Report", American Economic Review, May 1970.

2
SCOPE (School to College: Opportunities for Postsecondary Education),

Center for Research and Development in Higher Education, University
of California, Berkeley.
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"We assume that the probability that student i chooses
alternative j is a function of these variables, and the set
of alternatives open to i, which we shall denote by Ji. We
assume further that this functional relationship can be
expressed in terms of two intermediary variables.

.

1J

A. S. C.

1000
1

"The particular functional relationship is a generalized
form of logit analysis. For each i and j, define fij and
Fij by:

f., = aX. + bY.
1)

F.. efij
ij

where a and b are parameters to be estimated. The conditional
probability, Pik, that student i chooses alternative k from the
set Ji of alternatives open to him, given the values of the
Variables 13X13 -. and Y.. is assumed to be determined by the
equation:

Pik

F.

jeJi

F
ik

"Note that this implies that the "odds" for any pair of alter-
natives, j and k, are equal to the ratio (Fij / Fik), and the
logarithm (to the base e) of these odds is equal to (fij - fik)
or a (Xij Xik) + b(Yij Yik). The method of estimating the
parameters a and b from data on a sample of students i is due
to McFadden.3"

D. McFadden, "The Revealed Preferences of a Government Bureaucracy",
Technical Report #17, Project for the Evaluation and Optimization
of Economic Growth, Department of Economics, University of California,
Berkeley, November 1968.
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Kohn-Manski-Mundel Study4:

"Behaviorally, we assume that each college, in a given
year, offers admissions to students who rank high, academically,
relative to its pool of applicants and awards financial aid to
those who rank high academically and low in income relative to
the pool of accepted students. Behaviorally, we assume the
student is a utility maximizer. The value of a student's utility
index for a given college is determined by three factors, the
perceived benefits of the alternative, its perceived costs, and
the student's 'propensity for higher education.' Our specifica-
tion recognizes the dual nature of college as both consumption
and investment goods, the particular problems posed by the ration-
ing of educational loans, and the possibility that tastes for
college may vary with the student's background.

"First, we estimated college behavior equations yielding
a probability of admission and a distribution of financial
aid awards for any student. Then, given a sample of students
whose college going decisions have been observed, we generate
sets of feasible alternatives. Finally, estimation of the
student behavioral model follows the usual economic practice
of interpreting actual choices as revealing the preferences
of the decision maker.

"Primary data sources for the study are the SCOPE survey
of high school seniors and the American Council on Education's
Institutional Research File on American Colleges."

Tables A-1 and A-2 present the results of the estimation under-

taken by this survey.

Barnes-Erickson-Hill-Winokur Study5:

the price coefficients summarize the estimated
relationship between college prices and student enrollment
decisions. These estimates are different for each of four
income groups. They are derived from a demand model which
estimates the probability that an eligible high school graduate
will continue to college as a function of the prices of attend-
ing a private option, a public 4 year option and a public 2
year option. Another part of the demand model estimates the
probability that a student who has decided to continue on to

4
M. Kohn, C. Manski, and D. Mundel, "A Study of College Choice,"

presented at the Winter Meeting of the Economic Society, Toronto,
Canada, December 1972.

$ G. Barnes, E. Erickson, W. Hill, Jr., and H. Winokur, Jr., "Further
Analysis of the College Going, College Choice Model", IC} Incor-
porated, December 1972.
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college will choose a private institution. The college choice
model is taken to be a function of the same set of prices as
the college going model. These price response parameters have
been estimated from survey data on the 1970 class of graduating
high school seniors in North Carolina.

"The separate sensitivity tests performed on the college
going/college choice analysis fall into three major areas:

--the realistic definition and measurement of alternative
option prices,

--the definition and measurement of other variables such
as travel costs, ability, etc., and

--the statistical form for estimation of the model.

"In general, the conclusion we draw from the sensitivity
analysis is that the college going/college choice model is quite
robust.

conclude two things from these results:

1. Students respond to the present value of the interest
subsidy of loans in essentially the same way that they respond
to scholarship and employment aid.

2. Inclusion of the present value of the interest subsidy
of loans consistently improves the explanqtory power of the
estimations.

"We conclude that our results are not seriously affected by
whether gross option prices are measured as full student budgets
or as tuition and fees alone. The model is robust in terms of
its ability to generate consistent results using alternative, but
well defined, measures of option prices. What is important is
that the measures of gross option prices be systematic (in the
sense that there is a firmly established conversion formula to
translate one measure into any other) and that student financial
aid be included in the measures of net option prices.

"In general, the results are better (but not significantly
different) when the ability measure is redefined as simple high
school grade point average. This is good news. SAT or ACT scores
are not available for many students. The calculation of inverted
rank score is complicated and uses a great deal of computer core.
Students' GPA's are readily available and more reliably '.self-
reported than the rankin class. Therefore, the ability to use
GPA without imparing our results (and perhaps marginally improving
them) makes the extension of the college going/college choice
analysis to other states more feasible."
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Table A-1: Inc Model of Choice Among Colleges

Range of Standard
Variable Values Coefficient Error

Average Student Ability
(average SAT score)

200-800 .00316 .000583

Ability Spread
(average SAT-student SAT)2

0-3600 -.0000384 .00000305

College Affluence 1000-4000 .000329 .0000221
(revenues per student) (approx.)

Breadth of Offerings
(an index)

1-13 -.180 .00871

Distance (miles) 0-200 -.0287 .00563

Consumption Drain 0-1 -.138 .0718
((tuition-scholarship)/ircome] (approx,)

Coed College 0-1 1.273 .106

University 0-1 -2,685 .216

Four-Year College 0-1 1.128 .0842

Dorm Capacity (percent) 0-100 -.0403 .00108

SOURCE: M. Kohn, C. Manski, and D. Mundel, "A Study of College Choice,"
presented at the Winter Meeting of the Economic Society, Toronto,
Canada, December 1972.
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Variable

Table A-2: The Go-No Go Model

Relative Utility of Best College

Alternative (index using
coefficients in Table A-1)

Student Sex (1 if female)

Father's Education:

less than six years
six years
some high school
finished high school
some college
bachelor's degree
master's degree
doctoral degree

Mother's Education:
less than six years
six years
some high school
finished high school
some college
bachelor's degree
master's degree
doctoral degree

Parental Income (dollars)

Constant

Range of
Values Coefficient

Standard
Error

-3 - +3 .670 .0255

0-1 -.311 .0572

0-1 .575 .215
0-1 .533 .178
0-1 .623 .170
0-1 1.047 .165
0-1 1.309 .169
0-1 1.644 .195
0-1 1.925 .242
0-1 1.823 .287

0-1 -.596 .289
0-1 .123 .210
0-1 .0926 .199
0-1 .420 .194

0-1 1.102 .202

0-1 1.218 .231

0-1 1.178 .322
0-1 .461 .679

0-30000 .0000287 .00000763
(approx.)

1 -3.611 .206

SOURCE: M. Kohn, C. Manski, and D. Mundel, "A Study of College Choice,"
presented at the Winter Meeting of the Economic Society, Toronto,
Canada, December 1972.
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Corrazzini -Dvui - Grabowski S tudy
6

:

"Based upon human capital theory, an enrollment model
for higher education is formulated with demand being subject
to nonprice rationing by academic admission standards. Cross-
sectional differences in student enrollment are related to
variables representing both demand factors and supply-side
constraints. Two questionnaire surveys - Project Talent's
national cross-sectional sample in the early 1960s and a
recent survey of 4,000 high school seniors in the Boston
SMSA provide sufficient data to test the theoretical hypo-
thesis derived. At both levels of aggregation, strong struc-
tural relationships between college attendance and socio-
economic status emerge. Stratifying the on-going group by
socioeconomic quartiles yields insights into the distributional
aspects of higher education enrollment.

"Considering the total enrollment function first, it is
clear that tuition and unemployment, empirical counterparts
of the price variable, are statistically significant deter-
minants of total enrollment. The total enrollment rate is
most responsive to tuition charges at four-year public univer-
sities, and a decrease of $100 in tuition in 1963 is associated
with a 2.65 percent increase in the nation's enrollment, based
upon these cross-section results. Junior college and private
university tuition rates are also significant, but the magnitude
of their impact upon enrollment is less than one-half that of
tuition at four-year universities."

Table A-3 presents the regression results of higher education

enrollment rates performed in this study.

Hoenack-Weiler Study7:

"This paper analyzes the effects of cost-related tuition
policies on the size and composition of enrollments and associated
revenues and costs at the University of Minnesota. It presents
evidence that the University can differentiate tuition charges
according to instructional costs without reducing either aggregate
enrollments or revenues and, in fact, possibly increase both.
This evidence is based on instructional cost information and time
series multiple regression analysis of enrollment demand behavior

6
A. Corrazzini, D. Dugan, H. Grabowski, "Determinants and Distributional

Aspects of Enrollment in U.S. Higher Education," The Journal of
Human Resources, VII, 1.

7
S. Hoenack and W. Weiler, "Cost-Related Tuition Policies and University

Enrollments," Management Information Division, Office of Management
Planning and Information Service, University of Minnesota, December
1973. 155
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developed for the University.

"All coefficients are significant at the 5% level in
each equation. Along with the negative partial derivatives
of the dependent variables with respect to tuition, another
interesting result is that the coefficients of the inter-
action terms in each equation have negative signs. If we
write the regression equation used for each unit as

A = 1)0 + bl lnY + b2 1nT + b3 (lnY * 1nT),

where A = ratio of enrollment to eligible, high school graduates,

I = tuition, fees, and room and board, and

Y = per capita Minnesota real income

then,
1

2A/2T -
T

(b
2

+ b
3
In Y) and

(2A) 2 =

2T21
b
3

(1/TY)

"This latter partial derivative describes how the sensitivity
of attendance rates to tuition varies with average income levels.
A negative sign for b3 is thus interpreted as meaning that the
sensitivity of average individual attendance response to changes
in tuition decreases as average income levels increase; this was
the result we expected for each unit."

Table A-4 presents the results of the estimation performed in

this study.

SOmmari of Price Response Studies

These five studies indicate that the proportion of the eligible

population attending college or that the probability an individual

attends college increases with family income and decreases with the

cost of attendance (defined in a variety of ways). The results are

also consistent in that these price and income effects are significantly

different from zero statistically.

It is difficult, unfortunately, to compare the magnitude of the

price and income effects across the different studies. Since the price
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Table A-4: Initial Student Attendance

Dependent Variables: Ratio of Freshmen
to Total Minnesota
for Enrollment in

College of
Independent Variables Liberal Arts

Enrollments from Minnesota
High School Graduates Eligible

College Listed: 1948-1972"

Agriculture
Forestry

Institute of and Home General
Technology Economics Colleje

Log Income (Constant $) 4,023 1.054 0.326 1.509
(3.91)b (3.16) (2.67) (5.63)

Log Tuition (Constant $) 3.987 1,143 0.344 1.616
(3.07) (3.40) (2.77) (5.98)

Product of Log Income and -0.544 -0.153 -0.0466 -0.217
Log Tuition (-3.10) (-3.29) (-2.72) (-5.81)

Constant -28.824 -7.851 -2.391 -11.219
(-3.17) (-3.26) (-2.69) (-5.80)

R2 (Adjusted for degrees
of freedom)

.665 .477 .256 .656

Durbin-Watson Statistic 0.83 1.03 1.85 1.38

Partial Derivative of the
Dependent Variable with
Respect to Tuitionc -0.000262 -0.0000261 -0.0000121 -0.0000423

Tuition Elasticityd -1.286 -0.837 -0.533 -1.811

SOURCE: R. Hoenack and W. Weiler, "Cost-Related Tuition Policies and
University Enrollments," Management Information Division,
Office of Management Planning and Information Services, University
of Minnesota, December 5, 1973, p.19.

aT
he sample size is 25 for each regression.

bThe t- statistic for each coefficient is shown immediately beneath the
the estimated coefficient. The 1% significance level is 2.83 and the
5% level is 2.08 for each equation.

These derivatives are evaluated at the mean values of the independent
variables.

d
Elasticities are evaluated for a $1 increase in tuition from the current
level.
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and income response coefficients arc derived from partial derivatives

of the various regression equations, the calculation of comparable

coefficients requires calculating the ratio of the partial derivatives

to the dependent variables. Usually, not enough information is pro-

vided in the studies to enable these calculations to be made. Some

rough calculations indicate that the pOce response coefficients

range between one and five percent for a $100 change in price. That

is, if tuition decreases by $100, then enrollment would increase by

one to five percent, depending on the type of institution and on the

income level of the particular population segment.

Although many postsecondary education financing policies deal

primarily with tuition and student aid changes, the results of the

studies outlined do not provide a complete framework in which to

evaluate alternative policies. These studies provide no means of

tracing through the impacts of the policies on the institutions.

Since most student-oriented financing policies are designed to stimu-

late enrollment, some means of determining whether or not the institu-

tions can support these enrollment changes are needed. Also, the

total costs of the particular policies to the public may be much

greater than originally thought, if the additional revenues required

by the institutions are included. For these reasons, any comprehen-

sive analysis of postsecondary education financing alternatives requires

both student and institutional components. The National Commission's

model was designed to include the behavior of both these components.
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Appendix B: File Directory for the NCFPE National
Postsecondary Education Data Base

File

(1) CALVERT

(2) CARNEGIE

(3) CEEBCLS

(4) FEDERAL

(5) ISSC

Contents

Office of Education, Vocational
Education Directory Survey, 1970-71

(347 variables, 11,731 institutions)

Carnegie Commission, Survey of Private,
Technical, Business, Specialized and
Vocational Schools and Colleges, 1972

(158 variables, 674 institutions)

College Entrance Examination Board,
College Locator Institutional File,
1972-73 (institutional characteristics,
activities, programs; student charac-
teristics)

(139 variables, 2,640 institutions/
campuses)

National Commission on the Financing of
Postsecondary Education, Federal
Program Funding data, 1971-74

(26 variables, 389 programs)

Illinois State Scholarship Commission,
Survey of Financial Aid Recipients,
1970-71

(48 variables, 1,294 students)

(6) LOCAL NCFPE and the Bureau of the Census, Local
Government Funding data, 1966-67,
1971-72

(7) NCFPEVT

-

(75 variables, 403 districts)

National Commission on the Financing of
Postsecondary Education, Survey of
Postsecondary Career Schools, 1973

(71 variables, 227 institutions)
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Public

Protected

Protected

Public

Protected

Public

Public



(Appendix B, continued)

File Contents Status

(8) SRSCAPC CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
California private four-year colleges
and universities Protected

(9) SRSCASC

(10) SRSCATY

(11) SRSCAUN

(12) SRSOREG

(13) SRSPENN

(14) SRSWASH

(69 variables, 12,182 students)

CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
California state colleges and
universities

(69 variables, 47,252 students)

Protected

CEEB, College Scholarship Service,
Student. Resource Surveys, 1973-74,
California private two-year colleges Protected

(69 variables, 37,696 students)

CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
University of California campuses

(69 variables, 63,740 students)

CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
Oregon public and private colleges
and universities

(69 variables, 32,248 students)

CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
Pennsylvania public and private
colleges and universities

(69 variables, 19,793 students)

CEEB, College Schol Service,
Student Resource Surveys, 1973-74,
Washington public and private colleges
and universities

(69 variables, 27,624 students)
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(Appendix B, continued)

File

(15) STSCHLR

(16) TRINST71

Contents Status

State Scholarship Surveys of
Financial Aid Recipients, 1971-72,
for California, New Jersey, New York,
and Pennsylvania

(64 variables, 3,110 students)

Office of Education, HEGIS Surveys,
1970-71

1) Institutional characteristics
2) Opening fall enrollment
3) Finance
4) Earned degrees

(637 variables, 3,265 institutions/
campuses)

Protected

Public

(17) TRINST72 Office of Education, HEGIS Surveys,
1971-72 Public

1) Institutional characteristics
2) Opening fall enrollment
3) Finance

(278 variables, 3,437 institutions/
campuses)

(18) TRINST73 Office of Education, HEGIS Surveys,
1972-73 Public

1) Institutional characteristics
2) Opening fall enrollment

(173 variables, 3,496 institutions/
campuses)

(19) TRINST74 Office of Education, HEGIS Surveys,
1973-74 Public

1) Institutional characteristics
2) Opening fall enrollment

(29 variables, 3,014 institutions)
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(Appendix B, continued)

File Contents Status

(20) TRNST7IB Office of Education, HEGIS Surveys,
1970-71 Public

1) Institutional characteristics
2) Opening fall enrollment
3) Employee (no salary data)
4) Physical facilities
5) Basic student charges

(282 variables, 3,265 institutions/
campuses)

(21) TRNST72B

(22) TRNST73B

(23) VOLSUP72

Office of Education, HEGIS Surveys,
1971-72

1) Institutional characteristics
2) Opening fall enrollment
3) Physical facilities
4) Basic student charges

(344 variables, 3,407 institutions/
campuses)

Office of Education, HEGIS Surveys,
1972-73

1) lastitutional characteristics
2) Opening fall enrollment
3) Employee (no salary data)
4) Basic student charges

(301 variables, 3,496 institutions/
campuses)

Council for Financial Aid to Educa-
tion Voluntary Support Survey,
1971-72 (private support to insti-
tutions by source and use)

(156 variables, 1,450 institutions)
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Appendix C: Calculation of Price Response Coefficients

The price response coefficients used in the NCFPE model were
derived from the estimated coefficients presented in the study by
Miller and Radner.1 The procedure followed in computing the price

response coefficients is outlined below in a series of steps.

Step 1: Compute the distribution of students by ability
for each of the income categories.

a) raw data is from Table 2,1 in Miller-Radner.

b) contruct the ability distribution as shown
in Table C-1.

Step 2: Compute the predicted probabilities and the beta
coefficients collapsed over ability using the weights
given in Table C-1,

a) raw data is from Table 2.7 in Miller-Radner,

b) Compute the collapsed probabilities and coefficients
as illustrated in Table C-2,

Step 3: Formulate the partial derivatives of the probability
functions developed in Miller-Radner.

let C.. the out-of pocket dollar cost to individual
i of going to alternative j.

= the probability that individual i chooses
choice type 5.

p. = estimated coefficient for family income
1

level i of the Miller-Radner model.

Y. = family income of individual i.

1
G. Miller and R. Radnor, "Demand for Places: Summary of Results,"
draft of Chapter 2 of forthcoming book, Univcrsity of California
at Berkeley, 1973.
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Table C -1 Ability Distribution by Income

Ability Level

Income < 7 499 7 500 - :4 999 Income .. 15 000

Students
in sample

%

weight
Students
in sample

%

weight
Students
in sample weight

................

Lower 25% 432 .267 134 .119 25 .077

Middle lower 25% 426 .263 245 .218 52 .160

Middle upper 25% 362 .223 284 .252 78 .239

Upper 25% 400 .247 463 .411 171 .524

Total 1,620 1.000 1,126 1.000 326 1.000
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Table C-2: Calculation of Weighted Probabilities

Income

&

Institutional
Type

Low Income

Ability
Lower 25%
prob. wt,

Ability
Mid lower 25%

prob. wt.

Ability
Mid upper 25%
prob. wt.

Ability
Upper 25%
prob, wt.

Weighted
Probability

A .271 .267 .214 .263 .049 .223 .031 .247 .147
B .0 .267 .182 .263 .142 .223 .102 .247 .105
C .0 .267 .0 .263 .239 .223 .184 .247 .099

.086 .267 .100 .263 .035 .223 .022 .247 .063

.0 .267 .127 .263 .121 .223 .087 .247 .082
F .0 .267 .0 .2'3 .205 .223 .158 .247 .085

.0 .267 .061 .263 .070 .223 .048 .247 .044
fl .0 .267 .057 .263 .113 .223 .084 .247 .061
I .0 .267 .0 .263 .0 .223 .269 .247 .066

Middle
Income

A .268 .119 .185 .218 .045 .252 .027 .411 .095
B .0 .119 .160 .218 .131 .252 .090 .411 .105
C .0 .119 .0 .218 .223 .252 .164 .411 .124

.151 .119 .126 .218 .038 .252 .023 .411 .064
Ii .0 .119 .134 .218 .121 .252 .083 .411 .094

.0 .119 .0 .218 .206 .252 .152 .411 .114
C .0 .119 .094 .218 .081 .252 .054 .411 .063
li .0 .119 .089 .218 .132 .252 .094 .411 .091

.0 .119 .0 .218 .0 .252 .301 .411 .124

High Income
A .264 .077 .174 .160 .043 .239 .025 .524 ,072
B .0 .077 .152 .160 .127 .239 .086 .524 .100

.0 .077 .0 .160 .217 .239 .157 .524 .134
U .180 .077 .135 .160 .039 .239 .023 .524 .057

.0 .077 .135 .160 .120 .239 .081 .524 .093

.0 .077 .0 .160 .206 .150 .524 .128

.0 .077 .107 .160 .086 .239 .056 .524 .067
El .0 .077 .102 .160 .139 .239 .097 .524 .100

.0 .077 .0 .160 .0 .239 .312 .524 .163

Beta
Coefficients

Low I 3.592 .267 2.407 .263 1.031 223 1.031 .247 2.077

Middle I 3.592 .119 2.407 .218 1.031 252 1.031 .411 1.636

High I 3.592 .077 2.407 .160 1.031 239 1.031 1.448
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then

and

.
(B1

/ Y.) 4). (1 -
2C j ij

rik

2C.. - pi / Yi) kDik

Step 4: Calculate the direct price response coefficients:

. IL_
2C

/

.,

.
(B / Yi) (1 $ij)

these calculations are shown in Table C-3.

Step 5: Calculate the indirect price response coefficients:

2¢.
ik

2C13., cqk
= / Yi)

ij

these calculations are shown in Table C-3,

Step 6: Map the Miller-Radner institutional categories onto
the NCFPE's institutional categories.

Miller-Radner Institutional Categories

A public community colleges
public state colleges

C public universities
trade schools and private junior colleges
public state colleges

F - public universities

j private four year colleges and universities
I
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Table C-3: Calculation of Price Response Coefficients

Income

Institutional

Type

Low Income

`iii Yi

Direct Price
Response

Coefficients

Indirect
Price

Response
Coefficients

A .147 2.077 6,000 .000295 .000051
8 .105 2.077 6,000 .000309 .000036
C .099 2.077 6,000 .000311 .000034
0 .063 2.077 6,000 .000324 .0(1'1022
Ii .082 2.077 6,000 .000317 .00.11028
F .085 2.077 6,000 .000316 .000029
6' .044 2.077 6,000 .000330 .000015
H .061 2.077 6,000 .000325 .000010
I .066 2.077 6,000 .000323 .000023

Middle
Income

A .095 1.636 12,000 .000123 .000013
B .105 1.636 12,000 .000122 .000014
C .124 1.636 12,000 .000119 .000017
D .064 1.636 12,000 .000128 .000009
E .094 1.636 12,000 .000124 .000013
F .114 1.636 12,000 .000121 .000016
G .063 1.636 12,000 .000128 .000009
H .091 1.636 12,000 .000124 .000012
I .124 1.636 12,000 .000119 .000017

High Income
A .072 1.448 18,000 .000075 .000006
B .100 1.448 18,000 .000072 .000008
C .134 1.448 18,000 .000070 .000011
D .057 1.448 18,000 .000076 .000005
E .093 1.448 18,000 .000073 .000007
F .128 1.448 18,000 .000070 .000010
G .067 1.448 18,000 .000075 .000005
H .100 1.448 18,000 .000072 .000008
I .163 1.448 18,000 .000067 .000013
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NCFPE Institutional Cate ories

M-R Categories

(1) Public 2 year A
(2) Public 4 year LD average (B,C,E,F)
(3) Public 4 !ear UD average (B,C,E,F)
(4) Public 4 year GD average (B,C,E,F)
(5) Private 2 year D

(6) Private 4 year LD average (G,H,I)
(7) Private 4 year UD average (GAO
(8) Private 4 year GD average (GA')
(9) Proprietary schools

Step 7: Construct the price response matrices used by the
model by mapping the Miller-Radner institutional
coefficients onto the NCFPE institutional categories.
The results of these calculations are given in Tables
13a, 13b, and 13c in Chapter 3, pages 54 and 55 of this
staff report. Note that the numbers in these Tables
represent the change in the probability for a $100
change in tuition.
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Appendix D: User's Introduction to the Commission's
Postsecondary Education Data Base

Introduction

Tho National Commission implemented a large scale data base and

used a number of data processing techniques to support its analytical

effort. These techniques included the use of on-line programming,

statistical analysis (software) packages, interactive models, and a

data manipulation and retrieval system. This appendix describes the

development and use of these capabilities.

While none of these techniques are themselves new, the integrated

use of such data processing tools provided effective and efficient

support to the Commission's analytical effort and significantly changed

the Commission's method of operation.

The principal problems of developing this capability were not

technical. They were rather the economic and organizational problems

inherent in obtaining machine readable data, resolving the definitional

and coding problems, and training analysts to use the new tools.

This appendix is designed to provide only a brief introduction

to the Commission's data base and, in connection with it, the various

analytical capabilities utilized by the staff. General guidelines on

how to retrieve information from the data base and how to perform

statistical analyses on the data are presented here. And detailed

manuals on specific software packages will be referenced to assist the

reader who desires more information on the mechanics of using the data

base.

1. Hardware and Software Considerations

Members of the Commission's research staff had to select a data

retrieval language capable of meeting the Commission's many needs.

They used five criteria in selecting a data inquiry or retrieval

language:

(1) The computer language would have to be capable of selective

retrieval, formatted reports, computed values, and elementary
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statistics.

(2) It should already be in use--pref,)rably fully implemented,

with a history of operating reliably at an available service

bureau.

(3) It should be readily usable by analysts without extensive

training.

(4) It should operate on a data base that could concurrently be

acc.ciFsed by FORTRAN, PL/1, and COBOL, programs.

(5) It should be reasonably economic and, if possible, available

within the federal government.

After some staff investigation, System Development Corporation's

(SDC) DS/3 language was selected. The language appeared to have several

advantages for the Commission's use. First, it had the required language

capabilities. Second, and quite important, DS/3 operated on standard

IBM OS data sets. This capability meant that the development of FORTRAN

models could proceed concurrently, and that standard statistical packages,

like the Statistical Package for Social Sciences (SPSS), could be used.

Third, DS/3 was expected to be operational in the federal government,

specifically at the Data Management Center of the Department of Health,

Education, and Welfare. Also, SDC had DS/3 fully operational at the

Santa Monica Corporate Computer Facility for several months. Fourth,

the documentation of the system was reasonably clear and the language

was, at least to those who selected it, rational. The language seemed

to be intuitively clear to non-programmers.

The staff also took care in selecting the most appropriate hardware

for the Commission's computing needs. The SDC Corporate Computer Facility

provided the Commission with several desirable features. First, the data

base was implemented on an IBM 370/158 computer operating under VS2 at

SDC. The characteristic of the Virtual System (VS2) enabled SDC to provide

responsive on-line computing service through time-sharing terminals to

many users simultaneously. Second, SDC had a number of IBM 3330 disk

storage units on-line that provided adequate storage space for the

Commission's many data files (approximately 110 million bytes). Third,

SDC offered time-sharing services every day except Sunday from 5 a.m. to

midnight Pacific time. Sundays, upon request, it was available from 1 to
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9 p.m. Fourth, the SDC system rarely was inoperable.

In addition to tho SDC facility, the National Commission also

maintained two of the institutional data files at .the Data Management

Center of the Department of Health, Education, and Welfare (HEW) in

Washington, D.C. Because some of the institutional finance data was

confidential, it was not possible to keep all of the finance data in

the file at SDC in Santa Monica. On the other hand, the Time-Sharing

Option (TSO) system was not available at HEW's Data Management Center,

so special programs like SPSS and BMD could not be used at the Washing-

ton facility. For this reason, as much of the data as possible was

maintained in the files at SDC in Santa Monica.

The relationships between the data base, DS/3, the statistical

packages, and the language processors are shown in Table D-1. Because

of the characteristics of the TS0 system and its associated software,

all of these capabilities were available to the terminal user in

conjunction with the NCFPE data base. This combination of data, models,

and software represented a significant increase in the availability

and usefulness of data on postsecondary education.

2. Retrieving Information from the Data Base

Of great service to the research staff was the capacity to access

any piece of information from the extensive data base in a matter of

seconds. The hardware and software that the staff selected allowed

the analyst to access the data quickly and to structure the data (stored

in basic. but edited form) to suit information needs.

To indicate the data retrieval and query capabilities of the NCFPE

data base available through DS/3, an example is useful. Table D-2

illustrates the basic DS/3 PRINT command. The data elements can be

referred to by name, as shown, or by element number. The PRINT state-

ment permits immediate selection of a subset of observations by using

the WHERE command. Table D-2 shows a typical retrieval of data for

Carnegie Classification 11, major research universities. Column

headings are supplied automatically by DS/3. The user is given the

opportunity to print a small sample, to search the entire file, or to
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Table D-1:

Data Processing Capabilities

Operating System

Time-Sharing Cption

Language
Processors

FORTRAN

PL/1

Statistical
Analysis

SPSS

BNID
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Table D-2: Sample Data Retrieval Through DS/3

Print Command:

-PRINT FICE, INSTNAME, CARNCODE, ENTOT, UNURGTOT /ENTOT

WHERE CAP.NCODE EQ 11

68 COLUMNS - '(Y/F/B) :

-Y

INST
FICE INSTITUTION
CODE NAME

CARN
CLASS
CODE

FALL 70
TOTAL

ENROLLMENT
PERCENT

GRADUATE
1131 CAL INST OF TECH 11 1,512 0,49
1305 STANFORD UNIVERSITY 11 12,566 0,43
1312 U OF CAL BERKELEY 11 34,799 0,26
1313 U OF CAL DAVIS 11 16,556 0.14
1315 U OF CAL LOS ANGELES 11 46,669 0,12

Sumrommand:

- SUMMARY SSINCOME, SSTUIFEE, SSSTSCIIL & SSOTHSCH
70 COLUMNS (Y/F/B) :

-F

SSINCOME SSTUIFEE SSSTSCIIL & SSOTHSCH

ENT 2973 3099 2983

SUM $33,105,073 $3,936,338 $2,420,132

AVE $11,135 $1,270 $811

$0 $0 $0

MAX $75,000 $4,000 $4,400

(Summary statistics for all students of family income,
tuition and fees paid, and total scholarship dollars
received.)
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process the inquiry in a batch mode. In Table D-2, which shows the

selection of a sample, the 'Y' signifies the user's response. The

second part of Table D-2 illustrates the SUMMARY command. The result

of this command is the outputting of basic statistics on each of the

variables requested.

DS/3 has many more commands and features than are illustrated in

this appendix. it provides the analyst with a capability of probing

the data; that is, initial queries of the data may yield information

that will stimulate further queries. Interacting with the data on an

on -line basis provides the analyst with the luxury of more in-depth

exploration of the data. Details on this data retrieval language

are given in the DS/3 Primer (For the Terminal User), System Develop-

ment Corporation (February 1973), Detailed descriptions, listing and

defining all of the variables in each NCPPE data base file, are

organized by DS/3 headings in the NCFPE National Postsecondary Education

Data Base Directory (Government Printing Office, 1974).

3. Statistical Analyses

Since the DS/3 data management software operated on standard IBM

OS data sets, it was very easy for the research staff to perform

statistical analyses on the same data sets. SDC supported both SPSS

and BMD on their TSO system; therefore, the staff could access those

packages at time-sharing terminals.

Table D-3 presents the input required by the user to set up a

regression analysis on selected variables from the STSCIILR (State

Scholarship) student data file using the SPSS regression routine.

The input format for the data file follows directly from the DS/3 file

definitions, and the same mnemonic names for the variables in DS/3

are used to allow clearer interpretation of the output. The statis-

tical results from this simple regression analysis are also presented

in Table D-3.

The data sets as defined and constructed for use by DS/3 can

be accessed through on-line statistical packages. No complicated

reformatting or special file construction is needed. This feature

gives the analyst the capability of performing more complicated
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Table D-3: Sample Statistical Analysis

,Input:*

00010 RUN NAME ANALYSIS OF STATE SCHOLARSHIP DATA
00020 VARIABLE LIST SSINCOME, SSTUIFEE, SSSTSCHL
00030 INPUT MEDIUM DISK
00040 # OF CASES 3110
00050 INPUT FORMAT FIXED (11X, F5.0, 41X, F4,0, 40X, F4.0)
00060 COMPUTE NEEDRAT = SSTUIFEE/SSINCOME
00070 COMPUTE NEEDR2 = NEEDRAT * * 2
00080 PRINT FORMATS NEEDRAT, NEEDR2, SSINCOME TO SSSTSCHL (0)
00090 REGRESSION VARIABLES = SSSTSCHL, NEEDRAT, NEEDR2
00100 REGRESSION = SSSTSCHL WITH NEEDRAT, NEEDR2 (2)
00110 READ INPUT DATA
00120 FINISH

*For Output, see next pages.
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statistical tasks with the data base, after initial queries and basic

analyses have been performed by asing a data retrieval language such

as DS/3. For additional detail on SPSS, see SPSS: Statistical Package

for the Social Sciences by N. Nie, D. Bent, and C. Hull (McGraw-Hill,

1970).

4. Users of the Data Base

Potentially, there are many users of the NCFPE data base or a

similar national postsecondary education base of data on institutions

and students. Federal, state, and private education agencies as well

as a large number of research groups should have interests in accessing

such a large base of information on the postsecondary education sector.

Currently, several groups have expressed interest in using the

data; a few have actually been utilizing the data base for the past

several months. For example, representatives of the Association of

Independent California Colleges and Universities (AICCU) in Los Angeles

and the National Center for Higher Education Management Systems (NCHEMS)

in Boulder, Colorado, requested permission to use the NCFPE data base

through the SDC Santa Monica facility. Arrangements were made through

SDC for these two organizations to use the data base. At no cost to

the Commission, both groups contracted for DS/3 and TS0 service and

were given file descriptions. AICCU has created a special data base

for California, and it has also used some of the student survey files.

AICCU staff members believe that this use of the data base has signifi-

cantly improved their research capabilities.

In addition, several agencies and research organizations have

been given demonstrations of the data base and the associated analytical

capabilities. The California Department of Finance and the Nebraska

Legislative fiscal Office requested demonstrations and used the system

briefly to answer some of their questions.

Already, such uses of the NCFPE data base indicate the potential

for improving the capability of a number of postsecondary education

organizations and agencies in gaining access to useful information.
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The value of information like Office of Education !MG'S files, when

it becomes immediately and easily available, has also been demonstrated.

Perhaps this experience will be the forerunner of a national data

base readily accessible to all potential users anywhere in the country

through time-sharing terminals.

5. Costs of MaintalUsiiriag the Data Base

It is difficult to determine the costs of a system like the one

described here. The costs are more a function of the specific

charging algorithm than any system characteristics. The costs per

terminal hour at the SDC facility are dependent upon the skill of the

user, the type of data retrieval, and the type of terminal used. In

the Commission's experience, the costs varied from $14 to $157 per

terminal hour initially. By using much larger blocking factors on the

data files and by gaining experience with using DS/3 and TSO, the cost

per terminal hour decreased sharply. It appears that the cost for

DS/3 at the SDC computer facility would be $20 to $35 per terminal hour.

Further experience by users should reduce costs at the SDC facility.

6. The Future of the Data Base

The experience of the National Commission has demonstrated that

a national data base is economically feasible. In fact, the data base

saves researchers and analysts considerable money, for they otherwise

have to locate tapes and write special programs in order to have access

to such data.

But more important, through the data base, access to data is provided

in minutes rather than months. While this timesaving is, in part, the

result of telecommunications and data processing technology, it is also,

in part, achieved by determining the policy for data access in advance

rather than on an individual, case by case basis. In addition, data

processing becomes the responsibility of the user of the data rather than

the provider of the data.
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If policy analysis is to affect the course of decision making, it

will have to be responsive to the policy makers decision-making time

frame. While it is not possible to determine how responsive policy

analysis must be, some congressional staff members have indicated that

they usually need access to information within 48 hours. After that,

the legislative decisions have usually been made. If this time frame

is the basic criteria for policy analysis, then clearly this kind of

technology and data base will be required for future decision making.

In summary, the Commission's experience has demonstrated the

technical and economic feasibility of a nationally-maintained data

base for postsecondary education.

Readers interested in accessing the Commission's data base

should contact:

Dr. William Dorfman

National Center for Educational Statistics

U.S. Office of Education

400 Maryland Avenue, S.W.

Washington, D.C. 20202

(202) 245-8760
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Appendix E: User's Guide to the
Commission's Postsecondary
Education Financing Model

Introduction

The primary purpose of developing this postsecondary education

financing model was to provide the National Commission with an analytical

tool for evaluating a wide spectrum of alternative financing policies,

especially in projecting the likely impacts of various plans upon certain

postsecondary education objectives. The results of employing this model,

however, were only one of many elements in the Commission's evaluation

of alternative financing proposals. That is, since not all dimensions

of the subject of financing postsecondary education can be quantitatively

measured and incorporated into a model, other more subjective and qualita-

tive information was needed for the Commission's final evaluation. But

the model was indeed the primary source of t*.e aggregate enrollment and

aggregate financial information utilized in the Commission's analysis

of policy alternatives.

For further orientation on the scope and role of the model, the

potential user should consider the model's three major characteristics.

First, the policy parameters incorporated in the model, specified in

detail in Table 14 of the text, are broad. The major policy areas are

these: tuitions at public institutions, student aid programs, and insti-

tutional support policies. Second, the behavioral relationships in

the model primarily deal with student responses to price charges; the

model's ability to deal with the responses of institutions and govern-

mental units to differing policies is very limited. Third, the model's

output--impact measures--are broad, including: (1) enrollments by family

income categories, student levels (lower division, upper division, graduate),

and institutional sectors (2-year, 4-year, public, private, noncollegiate);

(2) distributions of student aid by family income categories, student

levels, and institutional sectors; (3) net prices by family income

categories, student levels, and institutional sectors; and (4) direct

and induced costs of financing policies by source of financing (Federal,

state, local, private, students) and by institutional sectors. (These

183



measures are illustrated in detail later in this guide.)

The model as it currently exists may or may not fit the exact

needs of other policy analysts. Before using the model, users should

make sure that the model's characteristics fit their policy making

needs. The documentation provided in the text of this staff report

should provide a potential user with adequate information to enable

him or her to make this decision.

Note also that this appendix is titled a "user's guide" and not

a "programmer's manual." This appendix does not provide details on

the model's FORTRAN programs to enable a programmer to modify the

program. Rather, the intent is to provide some basic information on

how to use the model in its present form on either the Time-Sharing

Option (TSO) system at System Development Corporation (SDC) or on

another system with suitable characteristics.

1. Characteristics of the Selected Hardware

The National Commission developed, implemented, and extensively

used its model on the TS0 system available at the Virtual System (VS),

IBM 360-158 at SDC's Corporate Computing Facility (CCF) in Santa Monica,

California. Rather than describe the technical characteristics of this

computing facility, this section lists and describes those characteristics

of the model's operation that pertain to possible hardware limitations.

(1) FORTRAN. The model's three computer programs are coded in

FORTRAN IV and compiled under option Cl. No conversions to other compiler

languages have been attempted to date.

(2) Size. The combined programs currently contain 2,087 FORTRAN

statements and require 167,000 bytes of s*nrage. In addition, operation

of the model requires six data files with a total of 840,000 bytes of

storage. Total core required for execution of the model is 300,0U0

bytes.

(3) Data files. The program requires six files to be allocated

simultaneously during execution of the model.
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(4) Time-share input. The input phase of the model was designed

on a question/answer or interactive concept. The model asks for the

value of each of the policy parameters, and the user simply supplies

the values in free format on the terminal.

(5) Keyboard terminals. The model can be accessed through the

SDC system with a large variety of terminals. Three line speeds (10,

15, and 30 cps) are supported. Therefore, such terminals as the IBM

2741, the Teletype Corporation ASCII, the Anderson-Jacobson 30 cps

ASCII, and the Texas Instrument 30 cps ASCII terminals can be utilized

for running the model. All of the output tables from the report generator

were designed to fit within a 72 character print field. This field width

is compatible with almost all terminal printers.

(6) Run time and cost. Average input time on the terminal is

approximately 20 minutes, Of course, this amount of time varies with

the user's preparation and typing skill. Calculation time is only a

matter of seconds. Output printing takes about one minute per report

page. The total cost of running the model to analyze one policy alter-

native is in the range of $5-$10.

2. Structure of the Software for the Model

The FORTRAN program for the model was developed as three separate

programs. See Table E-1 for an illustration of these program components

and the four data files,

The input program (INPT) provides the interaction with the user.

Via the interactive dialog procedure available on TSO, the user can

specifiy all of the policy parameters for a specific analysis. Tne

input program combines this policy information with other basic infor-

mation contained in the BASELINE data file. All of this information is

combined and outputted into a temporary storage file called POLICY, as

shown in Table E-1.

The MDL program reads in all of the information contained in the

POLICY and the EXOVAR data files and performs all of the calculations

of the model. This program does not require any interaction with or

input from the user. The results from these calculations are stored
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Table E-1:

Diagram of Data Files and Programs

Baseline

FT02

1NPT

MDL

RPT
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temporarily in the TABLE data file. None of the results are printed

out for the user in MDL.

All of the output reports prepared by the model for the user

are printed by the report writing program (RPT). As with MDL, RPT

requires no input from the user. Also, no additional calculations

are performed in RPT.

The rationale for structuring the model with three separate

programs and temporary, intermediate storage files was to give the

Commission's staff more flexibility in developing and using the model.

Multiple reports can be generated by simply executing RPT additional

times. By executing MDL and RPT in sequence, changes in enrollment

projections, income distributions, price response coefficients, and

other exogenous variables can be made and the model recalculated using

the same set of policy parameters. This procedure allows the user to

avoid running through the interactive input phase (INPT) and specifying

all of the parameters for the same policy again. Also, this structure

ensures that intermediate results are saved in cases of machine failure

or other hardware problems.

To further illustrate the sequence of program execution and

the linkages between data files, Table E-2 shows the file allocations

and the execution statements for each program. Any modification of

the sequencing of programs would require changing this control state-

ment list (CLIST).

3. Data Files

The actual data files used by the model, along with their exact

contents, are presented in Tables E -5 and E-6. The definitions of the

nine institutional categories and eleven income categories referred to

in the descriptions of these files are displayed in Tables E-3 and E-4.

On the TS0 system, the procedure for changing values in either

the BASELINE or EXOVAR files is very easy. Individual data elements,

segments of data entries, or the entire file can be replaced with

new values. Making these changes does require a general familiariza-

tion with TSO. Although it is not the purpose of TSO, Tables E -5 and
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Table E-2: List of File Allocations
and Program Control Statements

NCFPE, CROSS, MODEL. CLIST.

00010 ALLOC F(PT01F001) DA(POLICY, DATA)

00020 ALLOC F(FTO2F001) DA(BASELINE. DATA)

00030 ALLOC F(FTO3F001) DA(EXOVAR, DATA)

00040 ALLOC F(FTO4FOO1) DA(TABLE, DATA)

00050 ALLOC F(PTO5F001) DA(*)

00060 ALLOC F(FTO6F001) DA(*)

00070 LOADGO INPT.OBJ LIB('SYS2.FORTLIB') FORTLIB

00080 LOADGO MDL.OEJ FORTLIB

00090 LOADGO RPT.OBJ FORTLIB
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Table E-3: Institutional Categories

Institutional
Category Description

1 Public two-year

2 Public four-year, lower division

3 Public four-year, upper division

4 Public four-year, graduate

S Private two-year

6 Private four-year, lower division

7 Private four-year, upper division

8 Private four-year, graduate

9 Noncollegiate
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Table F-4:

Category

Family Income CategoriAls

Family Income Range

1 0 999

2 1,000 1,999

3 2,000 2,999

4 3,000 3,995

5 4,000 4,999

6 5,000 5,999

7 6,000 7,499

8 7,500 9,999

9 10,000 14,999

10 15,000 - 24,999

11 2,000 over
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145 440
0010"

Table E.-5: Contents of BASELINE DATA

440 440 1538 153* 1539 1538 1000

105643000 103113000 81)805000 54847000 4073000
0020

42360000 32352000 2637000
0030

900000000 2535885000 a110240000 1348875000 1000000
0040

toasztocio 82880000 67599000 31811000
0050

2234000 672000 559000 359000 884)00
0060

435000 332000 271600
0070

7670000 46815000 39040000 24'955000 1.39231)00
0080

188796000 ,:)68000 242186000 772000
0090

44596000 79401000 66074000 42235000 6011000
0100

55584000 41:451000 34264000
0110

21000000 4 3146000 35'7+04000 2950000 1000066
0120

7416:000 56640000 461970(0
OISO

8872000 33717000 2'8058000 17935000
0140

67021000 51186000 41748600
0150

15006 15000 15000 15060 15000
0160

1500,) 1501A 15000 15000
0170

isD CI 15000 15000 15000 15.006

0180
15000 15600 15000 15000

0190
15006 15000 15000 1501.10

0800
15600 15000 15000

02"10

100000 100000
02.2.0

1501 153 2300 4600 216::
02'30

2019 3029 6057 1000
0240

Current tuition
by institutional sector

Federal institutional
aid by sector

State institutional
aid by sector

Local institutional
aid by sector

Private institutional
aid by sector

Federal student
aid by institutional
sector

State student aid by
institutional sector

Private student aid
by institutional sector

Federal student aid
income cutoff by
institutional sector

State student aid income
cutoff by institutional
sector

Private student aid income
cutoff by institutional
sector

Federalstate-local transfers

Average cost per student by
institutional sector

*line sequence number - refers to line directly above
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Table f; -c: Contents of EXOVAR DATA

1.058
0010*

1763000
0)20

2138000
0030

1797200

1836000

2155000

1810000

1913000

2162000

1832400

1990000

2146000

1856300

2056000

2106

1880800

2108000

2052000

1893600
0040

1894000 1890400 1874000 1845200 1807200 1760000
1)051)

1612990 1624475 1644580 1666480 1688020 1699510
0060

1699865 1696635 1681915 1656065 1621960 1579600
00;'0

1082810 1090525 1104020 1118720 113310 11140:90
0080

1114135 1138965 1129085 1111735 10s*840 1060400
0090

95000 92000 94000 97000 98000 99000
0100

100000 100000 99000 $7000 95000 93000
1(1110

823750 831500 839255 349455 860470 868225
0120

867410 863330 858840 844970 822935 792740
0130

646080 652160 658240 666240 6741880 680960
0140

680320 677120 673600 662720 645440 621760
0150

549170 554340 559505 566305 573650 578815
0160

578270 575550 572560 563310 548625 528500,
0170

1632000 1662000 169'8000 1732000 1767000 1302000
0180

1838000 1875000 1912000 1950000 1990000 2029000
0190

Inflation rate

Enrollment forecast
by year, 1974-85,
institutional sector 1

institutional sector 2

institutional sector 3

institutional sector 4

institutional sector 5

institutional sector 6

institutional sector 7

institutional sector 8

institutional sector 9

*line sequence number - to line directly above
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1.2

(Table E-6, continued)

r.,,.-c. 3.9 4.5 4.5
0200

3.2 13.8 33.0 20.8 7.0
0210

.7 1.5 1.6 3.0 5.0 4.7
0220

6.4 13.7 28.0 24.5 10.9
0230

.7 1.5 1.6 3.0 5.0 4.7
0240

6.4 13.7 28.0 24.5 10.9 J
0250

.3 .6 1.1 2.3 2.6 2.7
0260

5.1 12.2 33.9 29.7 8.5
0270

.0 4.2 1.4 1.4 .0 2.8
0290

9.7 13.9 31.9 19.4 15.3

.2 1.0 2.9 S.2 2.2 3.8
0100

5.5 10.7 27.6 25.7 17.2
'1,10

.2 1.0 2.9 i.2 2.2 3.3
0320

c c 10.7 27.6 25.7 17.2
0330

.0 2.4 .9 .0 2.4 4.9
0 7:: 4 ::f

3.2 9.6 32.0 29.0 16.9

1.3 1.9 ....,2.5 c 4.5 5.4 5.1
03,'',0

9.4 15.8 30.2 19.7 5.2
0370

145 440 440 440 1516 1539 1538 1539 1000
0390

119 317 317 317 1239 1239 1238 1239 1000
6390

193

:07533 0 74 31

distribution
of enrollment
by income.
institutional
sector 1

institutional
sector 2

institutional
sector 3

institutional
sector 4

institutional
sector S

institutional
sector 6

institutional
sector 7

institutional
sector 8

institutional
se,:tor 9

Current tuition
by sector
Current net
price by sector



(Table 13-6, continued)

-.c.:95 .0321 0.0 0.0 .0218 .0161 0.0 0.0 .0218 Low income
0400 price response
.0509 -.313 0.0 0.0 .0218 .0161 0.0 0.0 .0218 coefficients -
0410 institutional
0.0 0.0 -.313 0.0 0.0 0.0 .0161 0.0 0.0 sector by
0420 institutional
0.0 0.0 0.0 -.313 0.0 0.0 0.0 .0161 0.0 sector
0480
.0509 .0321 0.0 0.0 -.324 .0161 0.0 0.0 .0218
0440
.0509 .0321 0.0 0.0 .0218 -.326 0.0 0.0 .0218
0450
0.0 0.0 .0321 0.0 0.0 0.0 -.326 0.0 0.0
0460
0.0 0.0 0.0 .0321 0.0 0.0 0.0 -.326 0.0
0470
.0509 .0321 0.0 0.0 .0218 .0161 0.0 0.0 -.324
0430
-.123 .0149 0.0 0.0 .0087 .0126 0.0 0.0 .0037 Middle income
6:.00

price response
.U1]0 -.122 0.0 6.0 .0037 .0126 0.0 0.0 .00:37 coefficients -
Ur-f,00 institutional
0.0 0.0 -.122 0.0 0.0 0.0 .0126 0.0 0.0 sector by
0510 institutional
0.0 0.0 0.0 -.122 0.0 0.0 '0.0 .0126 0.0 sector
05J:0

.01E:0 .0149 0.0 0.0 -.128 .0126 0.0 0.0 .0087
0'3.30

.0130 .0149 0.0 0.0 .0087 -.124 0.0 0.0 .0087
0'.40

0,0 .0149 0.0 0.0 0.0 -.124 0.o 0.0
0':::',0

0.0 0.0 0.0 .0149 0.0 0.0 0.0 -.124 0.0
Orf0
.0130 .0149 0.0 0.0 .0087 .0126 0.0 0.0 -.128
05.."0

.00915 0.0 0.0 .00459 .00335 0.0 0.0 .00459 High income
0'1,30 price response
.00579 0.0 0.0 .00459 .00385 0.0 0.0 .00459 coefficients -

institutional
u.0 0.0 -.071 0.0 0.0 0.0 .00:85 0.0 0.0 sector by
11.011 institutional
0.0 0.0 0.0 -.071 0.0 0.0 0.0 .005 0.0 sector
0,_10

.01.159 .00915 0.0 0.0 -.076 .00835 0.0 0.0 .00459

.117--_,79 .00915 0.0 0.0 .00459 -.071 0.0 0.0 .110459

r.I.H 0.0 .00315 0.0 0.0 0.0 -.071 0.0 0.0
0,340

0.0 0.0 0.0 .00915 0.0 0.0 0.0 -.071 0.0
r-,0

.1L0",:'? .00915 0.0 0.0 .00459 .00335 0.0 0.0 -.076

1000 2000 3000 4000 5000 6000 7500 10000 15000 250009999
Income category

0,;70
upper bounds
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E-6 provide users with enough information to determine which elements

to change for specific purposes.

4. FORTRAN Programs

Complete listings of the three FORTRAN programs (INPT,

and RPT) are given in Appendix F. The programs are not documented

with "COMMENT" statements to any degree, so it will be very difficult

for a user to attempt modification of the programs without a great

deal of effort.

S. Illustrative Run of the Model

The following description of using the model is based on an

actual run of the model on the SDC computer utilizing the TS0 system.

The printout shown in Table E-7 is the response that a user obtains

by inputting the following instruction:

EXECUTE NCFPE.CROSS.MODEL

This statement tells the computer to execute the control list

(UHT) shown in Table E-2. Table E-7 then displays the entire input

phase of the model or the dialog between the program and the user. All

of the policy parameters are enter,,,d into the model in this dialog

format. The symbol ">" in Table E-7 is placed on the left hand edge

of each line typed in by the user; those lines without ">" indicate

the model's response to the user at the terminal.

The basic input instructions are provided to the user at the

beginning of each run as shown in Table E-7. Since the policy

parameters are inputted in a question/answer format, reading through

Table E-7 provides sufficient explanation of the requirements upon

the user for setting up a run to analyze a specific financing proposal.

All of the possible output tables resulting from the model's

calculations are listed in Table E-8. These tables provide consider-

able detail on the enrollment and financial impacts of the particular

financing policy being analyzed. Because of the time required for
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Table E-7: Illustrative Input Dialog For A Model Run

MCFP03 NATIONAL COMMISSION ON THrl FINANCING 04/27/74
VERSION 1.2 OF POSTSECONDARY EDUCATION 14.27.28

THIS MODEL ON THE FINANCING OF POSTSECONDARY EDUCATION
WAS DEVELOPED BY THE Ni.FRE STAFF TO SUPPORT ITS
ANALYSIS. IN ADDITION TO THE INPUT PROVIDED BY THE
USER, THERE ARE FILES OF EXTERNAL VARIABLES
REPRESENTING DATA ON CUFFENT AND PROJECTED ENROLLMENTS,
FUNDING PATTERNS, AND STUDENT PRICE RESPONSE
COEFFICIENTS. ALSO THERE ARE ASSUMPTIONS INHERENT IN
THE MODEL ITSELF. USERS SHOULD BE AWARE OF THE UNDER
LYING ASSUMPTIONS BEFORE USING THE MODEL.

BASIC INPUT INSTRUCTIONS:
C 1) VARIABLES SHOULD BE ENTERED AFTER THE "?" WITHOUT

COMMAS AND WITH ONE OP MOPE SPACES BETWEEN VALUES.
c2) TERMINATING ANY LINE OF VALUES WITH A "/" PROVIDE:

ZERO VALUES FOP ANY REMAINING VARIABLES.
(3) FOR THOSE VARIABLES REQUIRING A SEQUENCE OF LINE

ENTRIES, THE SEQUENCE SHOULD BE TERMINATED WITH A
"0," AS THE FIRST VALUE.

(4) NEGATIVE NUMIERS SHOULD HAVE A LEADING MINUS SIGN
WITHOUT A SPACE.

ENTER A "1" IF THIS RUN IS A COMPLETELY NEW POLICY ALTERNATIVE
ENTER A '2" IF THIS RUN IS A CHANGE GO THE PREVIOUS RUN

>1
ENTER NAME OF POLICY ALTERNATIVE

(UP TO 40 CHARACTERS)
"PLAN H (RERUN)
ENTER EXPANDED DESCRIPTION OF POLICY ANALYSIS

(12 LINES OF 72 CHARACTERS)
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(Table E-7, continued)

ENTER NUMBER OF YEARS (MAX = 3) TO EE
ANALYZED AND THE YEARS (19XX>

>1 1977

ENTER CUTOFF LEVEL OF INCOME FOR ACCESS ANALYSIS

>15000
ENTER TUITION LEVELS
INSTITUTIONAL CATEGORY (1-9), PERCENT OF TUITION INCREASE
GOING TO STUDENT AID. YEAR1 (19XX),TUITION IN SS, YEARE,
TUITION IN SS, YEARS, TUITION IN SS

ENTER FEDERAL INSTITUTIONAL AID
INSTITUTIONAL CATEGORY, CODE (0=LUMP, 1=CAPITATION.
2=PER STUDENT AIDED). YEAR 1, DOLLARS, YEAR 2, DOLLARS,
YEAR 3, DOLLARS

>1 2 1977 400/

>2 2 1977 400/

)3 2 1977 400/

)5 2 1977 400/

)6 2 1977 400/

>7 2 1977 400/

)0/
ENTER !;TATE INSTITUTIONAL AID
INSTITUTIONAL CATEGORY, CODE (0=LUMP, 1=CAPITATION,
2.-,PER STUDENT AIDED>, YEAR 1, DOLLARS, YEAR 2, DOLLARS,
YEAR 3, DOLLARS

71 0 1977 24900000/

>2 '7 1977 28350000/

>3 0 1977 23550000/

>4 0 1977 15150000/

>5 0 1977 leorycloo/
7

76 C 197 13200000/

77 0 1977 10050000/

79 0 197? 8100000/

>9 0 1977 24900000/
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(Table E-7, continued)

ENTER LOCAL INSTITUTIONAL AID
INSTITUTIONAL CATEGORY, CODE (0=LUMP, I=CAPITATIONo
2=PER STUDENT AIDED), YEAR 1, DOLLARS, YEAR 2, DOLLARS,
YEAR DOLLARS

>0/
ENTER FEDERAL STUDENT AID LEVELS
YEAR (19XX), DOLLARS OF AID; IMCC..1E CUTOFF LEVEL, INSTITUTIONAL CATEGORI
UP TO 9 ENTRIES>

71977 1600000000 15000 1 2 3 5 6? 3?

>0/
ENTER STATE STUDENT AID LEVELS
YEAR (19XX), DOLLARS OF AID, INCOME CUTOFF LEVEL, INSTITUTIONAL CATEGORI
UP TO 9 ENTRIES)

>1977 1 00000000 15000 1 2 :3 5 6 7 9/

0/
ENTER FEDERAL ASSISTANCE TO STATES
YERR1. FEDERAL SS, YEAR2, FEDERAL ISo YEARS, FEDERAL SS

>1977 50000000/
ENTER FEDERAL ASSISTANCE TO LOCAL GOVERNMENTS
YEAR1,FEDERAL IS, YEAR2oFEDERAL SS, YEAR3oFEDERAL SS

ENTER LIST OF TABLES TO BE PRINTED (1-11) IN ORDER DESIRED

)1 2 3 4 5 6 7 3 9 10 11/
THANK YOU FOR THE ENJOYABLE INPUT PLEASE ENTER
YOUR INITIALS FOR RUN IDENTIFICATION

)DEC

THE INPUT STAGE OF THIS ANALYSIS IS NOW COMPLETE

NCFP03 I EXECUTION OF MDL.FORT BEGINNING
NCFP03 I EXECUTION OF MDL.FORT COMPLETED
MCFP05 A SET ONE SPACE ABOVE TOP OF PAGE, CARRIAGE RETURN FOR OUTPUT
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Table E-8: Complete Listing of Output Tables

NCFP05 NATIONAL COMMISSION ON THE FINANCING PAGE 1

VER 1.2 OF POSTSECONDARY EDUCATION 04/27/74
DEC 14.27.28

ANALYSIS OF PLAN H - (RERUN>
FOR YEARS 1977, 00 0

THE FOLLOWING TABLES PRESENT AN ANALYSIS OF THE
ALTERNATIVE FINANCING PROPOSAL IDENTIFIED ABOVE.
A COMMON SET OF BASE DATA IS USED (FOR COMPARATIVE
PURPOSES) IN THE ESTIMATION OF THE ENROLLMENT AND
FINANCIAL IMPLICATIONS OF EACH ALTERNATIVE. THES2
"BASELINE" DATA ARE SHOWN IN THE FOLLOWING TABLES
FOR COMPARATIVE PURPOSES. IN ADDITION+ THE
PLAN H - (RERUN) PROPOSAL
INCLUDES THE FOLLOWING POLICY ASSUMPTIONS AND WOULD
RESULT IN THE FOLLOWING IMPACTS:

FINANCING CHANGES:
197? 0 0

FEDERAL STUDENT AID 1600000000. 0. Cl.

MAX ELIGIBLE FAMILY INCOME 15000. O. O.

STATE STUDENT AID 100000000. 0. n.

MAX ELIGIBLE FAMILY INCOME 15000. O. O.

FEDERAL INSTITUTIONAL AID 400. O. 0.

(PER STUDENT AIDED>
STATE INSTITUTIONAL AID 150000000.

(BLOCK GRANT>
TUITION AT PUBLIC INSTITUTIONS 467. O. O.
FEDERAL AID TO STATES 50000000. 0, O.

FEDERAL AID TO LOCAL GOV 0. O. O.

SUMMARY IMPACT MEASURES:

PERCENT CHANGES FROM BASE ENROLLMENT
PUBLIC 2 YR COLLEGES -1.14 0.0
PUBLIC 4 YR COLLEGES 1.03 0.0 0

PRIVATE COLLEGES ALL 5.28 0.0
HONCOLLEGIATE 5.69 0.0
NDERGRADUATE+ UNDER $100000 6.33 0.0
UNDERGRADUATE, $10-14999 1.04 0.0
UNDERGRADUATE, $15,000 :. OVER 0.0 0. C' . 0

AVERAGE U.G. GRANT INCREASE- i 158.53 0.0 0.0

199



(Table E-8, continued)

HCFP05 NATIONAL COMMISSION ON THE FINANCING
VER 1.2 OF POSTSECONDARY EDUCATION 04,-27/74
DEC 14.:7 .2;;

ANALYSIS OF PLAN H - (RERUN)

TABLE 1 - SUMMARY

1977
I. PROPOSED POLICY CHANGES

0 0

ADDITIONAL STUDENT AID: FEDERAL 1600000000. U. O.
MA.UMUM ELIGIBLE FAMILY INCOME 15000. 0. o.

ADDITIONAL STUDENT AIDS STATE 100000000. O. 0,
MA\'',IMUM ELIGIBLE FAMILY INCOME 15000. 0. O.

ADDITIONAL INSTITUTIONAL RID,FEDERAL 400. 0. 0.
(PER STUDENT AIDED)

ADDITIONAL INSTITUTIONAL AID: STATE 150000000. 0. Cl.

[BLOCK GRANT>
FEDERAL TRANSFERS; LOCAL GOVERNMENT O. 0. o.*
FEDERAL TRANSFERS, STATE GOVERNMENT 50000000. 0. C.

TOTAL FEDERAL TRANSFERS 50000000. O. O.
AVERAGE TUITION BEFORE STUDENT AID

PUBLIC 2 YEAR 19a. o. o.
PUBLIC 4 YEAR, LOWER DIVISION 5?3. O. U.
PUBLIC 4 YEAR UPPER DIVISION 553. O. U.
PUBLIC 4 'YEAR, GRADUATE 55:. O. U.
PRIVATE, UNDERGFADUATE 2039. 0. u.
PRIVATE, GRADUATE 202:0. O. 0.

NON:OLLEGIATE 1326. 0. O.

II. PROJECTED PERCENT CHANGES FROM FORECAST ENROLLMENT

PUBLIC 2 YEAR
PUBLIC 4 YEAR: LOWER DIVISION
PUBLIC 4 YEAR UPPER DIVISION
PUBLIC 4 YEAR% GRADUATE
PRIVATE, UNDERGRADUATE
PRIVATE, GRADUATE
NONCOLLEGIATE
UNDERGRADUATE, LESS THAN 110%000
UNDERGRADUATE, 110 000 TO 114%999
UNDERGRADUATE, 115;000 AND OVER

III. PROJECTED FINANCING CHANGES

-1.14
0.52
1.97
0.0
7.13 %
0.0
5.69
6.33
1.04
0.0 %

TOTAL INCREMENTAL COST, FEDERAL 3505513280.
TOTAL INCREMENTAL COST, STATE 243550160.
TOTAL INCREMENTAL COST, LOCAL 19555.

TOTAL GOVERNMENTAL INCRMNTAL COST 3752561920.
TOTAL INCREMENTAL COST, PRIVATE 105223296.
TOTAL INCREMENTAL COST: FAMILY 9. STU 355719616.

TOTAL INCREMENTAL COST 4246504700.
ADD TUITION REVENUE FOR STUDENT AID O.

IV. PROJECTED COST PER ADDITIONAL STUDENT

CO;T BORNE BY FEDERAL GOVERNMENT
COST BORNE BY STATE GOVERNMENTS
COST BORNE BY LOCAL GOVERNMENTS
COST BORNE BY STUDENT AND FAMILY
COST FROM PRIVATE SOURCES OF FUNDS
4, TOTAL COST PER ADDITIONAL STUDENT

200

11.11 %

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0

.

0

0.
O.

0.0
0.0
0.0
0 , 0

(1.CI

0.0

7759. 0. 0.

541. CI. ' O.

0, O. 0.

863. O. 0.
234. O. 0.

9427. Cl. 0.



(Table E-8, continued)

NCFP05 NATIONAL COMMISSION ON THE FINANCING PAGE 9
VER 1.2 OF POSTSECONDARY EDUCATION 04/27/74
DEC 14.27.20

ANALYSIS OF PLAN H (RERUN)
FOR YEARS 1977, 0

TABLE 2A

---MEASUPES -BASELINE ALTERNATIVE
1977 0 0 1977 0

ENROLLMENT

Run IC 2 YR \989999. 0. 0. 1967250, O. O.
PUBLIC 4 YR

LOWER DIY 1956799. 0. O. 187E047. O. O.
UPPER. DIV !666478. O. 0, 1699255. O. O.
GRADUATE t\\8719. 0. 0. 11187\9. 0. 0.

: UBTOTAL 6631995. 0 O. 6657271. O. O.

PRIVATE 2YR 97000. o. 0. 104507. V, O.
PRIVATE 4YR

LOwEP DIV 849455. 0, O. 9V5975. 0,

UPPER DIY 666240. O. O. 717240. O. O.
GPADURIE 566305. 0. O. 566305. 0. 0,

:UPTOTAL 2173993. 0. 0. 224026. 0. O.

NONCOLLEGIATE 1731997. 0. O. 1930492. O. 0.

TOTAL 10542999. 0.

TABLE 2B

0. 10731779, 0. 0.

-MEASURES BASELINE ALTERNATIVE
1977 0 1977 0

PERCENT OF ENROLLMENT
BELOW INCOME LEVEL 15000

PUBLIC 2 YR 72.20 0.0 0.1.1 71.93 0.0 0.0
PUBLIC 4 YP

LOWER DIV 64.60 0.0 64.89 0.0 0.0
UFREP DIV 64.60 0.0 65.28 0.0 0.0
GRADUATE 61.80 0.0 61.80 0.0 0.0
AVERAGE 66.41 0.0 0.0 66.54 0.0 0.0

PRIVATE 2YR 65.S0 0.0 0.0 67.79 0.8
PRIVATE 4YR

LOVER DIV 57.10 0.0 59.78 0.0 0.0
UPPER DIV 57.10 0.0 0,0 60.15 0.0 0.0
GRADUATE 55.20 0.0 55.20 0.0 0.0

AVERAGF 56.97 0.0 58.1:3 0.0 0,0

NONCOLLEGIATE 76.10 0.0 0.0 77.3? 0.1.1 0.0

4.. AVERAGE 66.05 0.0 0.0 66.80 0.0 0.0
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(Table E-8, continued)

NCFP05
VER 1.2
DEC

NATIONAL COMMISSION ON THE FINANCING
OF POSTSECONDARY EDUCATION

ANALYSIS OF PLAN H (RERUN)
FOR YEARS 1977, 0, 0

TA1.1LE 3A

PAGE 4
04,.27/74
14.27.28

--MEASURES BASELINE
1977 0

AVERAGE GROSS TUITION PER STUDENT
(BEFORE STUDENT AID)

0

ALTERNATIVE
1977 0 0

PUHA( 2 YR 192. O. O. 192. O. 0.
PUBLIC 4 YR

LOWER DIV 553. O. O. 553. 0. O.
UFPER DIV 583. 0. 0. 51:. O. O.
GRADUATE 533. O. 0. 533. O. O.

AVERAGE 466. 0. 0. 467. 0. 0.

FPIVATE 2YR 2039. 0. 0. 20a?. C. 0.
PRIVATE 4YP

LOWER DIV 20:9. 0. O. 20:9. 0. 0.
UFFER DIV 2039. u. 0. 20] ? . O. U.
GRADUATE 2019. 0. 0. 203'3. O. U.

AVERAGE 2039. 0. 0. 2039. O. O.

NON COLLEGIATE 1326. CO. 0. 1326. 0. O.

AVERAGE 932. O. 943. 0. 0.

TABLE 3B

--MEASURES BASELINE ALTERNATIVE
1977 0 I:1 1977 rj it

AVERAGE NET TUITION PER STUDENT
(AFTER STUDENT AID)

FIJE:LIC 2 'TR 15E'. 0. O. 119. 0. O.
PUBLIC 4 'IR

LOWER DIV 420. 0. 0. 311. I). H.
UFEP DIV 420. u. 0. :u9. O. H.
GRADUATE 420. O. 0. 420. 0. 0.

AVERAGE. 341. 0. 0. 2? 2 . 0. 0.

PRIVATE 2YR 1641. 0. 0. 1201. 0. 0.
PRIVATE 4YR

LOWER DIV 1641. O. 0. 1273. O. O.
UPPER DIV 1641. 0. O. 1267. O. O.
GRADUATE 1641. D. 0. 1641. O. O.

AVERAGE 1641. O. 0. 1359. 0. O.

NONCOLLEGIATE 1326. O. 0. 1001. 0. 0.

o. AVERAGE 663. 0. 0. 550. 0. 0.
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(Table E-8, continued)

NCFP0t. NATIONAL COMMISSION ON THE FINANCING PAGE 5
VER 1.2 OF POSTSECONDARY EDUCATION 04:27/74
DEC 14 .27.28

ANALYSIS OF PLAN H - <RERUN)
FOR YEARS 1977, 0 0

--MEASURES-

TABLE 4A

BASELINE ALTERNATIVE
1977

UNDERGRADUATE ENROLLMENT, ALL
INSTITUTIONS, BY FAMILY INCOME

0 0 1977 0 0

t 0 999 62150 . O. 0 . 71694 . O. O.
I 1,000- 1 ,999 128868 . 0 . 0. 157584 . U. 0.
i 2 000- 2 ,999 1947;35. 0. O. 226716 . 0. O.
I 3, 000- 3 I 999 311108 . O. O. 344363. O. 0.

1 4 000- 4 P 999 392587 . 0. O. 419874 . O. 0.

i 5.000- 5 999 403738. O. 0. 431321 U. 0.

i 6 s 000- 7 P 499 644250. 0. 0. 630:369. O. 0.

I 7,500- 9,999 1206626. 0. 0. 122 :E:6? U. O.

i 1 0 , 0 0 0- 1 4 , 9 9 9 2615554 . 0 . 0 . 2642667 . 0 . O.

1151 000-24 I 9 9 9 2009356. O. 0. 2 009356 . 0. O.

I25,000- OVER 883942. 0. O. 838942. 0. 0.

TOTAL 8857963. 0. 0. 9096752. 0. 0.

TABLE 4B

--- MEASURES- ALTERNATIVE ALTERNATIVE
1977 0 0 1977 0 0

AID INCREASE PER STUDENT NET TUITION INCREASE PER
BY FAMILY INCOME STUDENT BY FAMILY INCOME

I 0- 999 (.....:,. 0. 0. O. 0 . O.
1 1 P 0 0 0 1 ,999 9:3S. O. 0. Cl. O. O.
1 2 P 0 0 0- 2 I 999 (:.c. O. CI . O. CI . O.
'I :3 000- 3,999 489. O. O. O. 0. 0.
I 4 . 000- 4 999 319. O. 0 . 0. O. 0.

I 5 9 0 0 0- 5,999 292. O. O. 0. 0. 0.

1 A,000- 7 499 246 . 0. 0. 0. O. 0.

I 7500- 9,999 17:3. O. O. O. Cl. O.
'L10,000- 14 P 999 122. 0. 0. O. O. O.

115000-24,999 0. 0 . it. 0 . 0. O.
125,000- OVER O. 0. 0. 0. 0. O.

AVERAGE 159. 0. 0. 0. . O.
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;Table 0-8, continued)

NCFP05 NATIONAL COMMISSION ON THE FINANCING PAGE 6
VER 1.2 OF POSTSECONDARY EDUCATION 04/27,-.14
DEC 14.27.28

ANALYSIS OF PLAN H (RERUN)
FOR YEARS 1977, Os

TABLE 5A

MEASURES -- ALTERNATIVE
1977 0

NET PRICE PER STUDENT
BY FAMILY INCOME

0

i 0 99 753. O. O.
1 10000 1s999 985. O. O.

1 2,000 2,999 732. O. O.

1. 30000 .8,999 489. O. O.
1 4,000 4,999 8:19. 0. O.

$ 5,000 5,999 292. O. O.
1 6,000 7,499 245. 0 . O.

1 7,500 9,999 173. U. O.

1101000-14,999 122. O. O.

1150000-24,999 O. O. O.
1250.000 OVER O. O. O.

AVERAGE 166. 0 ii

TABLE 5B

MEASURES -- ALTERNATIVE
1977 ID

COST PER ADDITIONAL STUDENT

FEDERAL GOVERNMENT 7789. H. O.

STATE GOVERNMENTS 541. O. U.

LOCAL GOVERNMENTS O. O. O.

STUDENT AND FAMILY FUNDS 863 . U. O.

PRIVATE SOURCES OF FUNDS 234. O. O.

TOTAL 9427. O. O.
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(Table 13-8, continued)

NCFP05 NATIONAL CONNISSION ON THE FINANCING PALL
VER 1.2 OF POSTSECONDARY EDUCATION 04/27/4
DEC 14.27.28

ANALYSIS OF PLAN H - (RERUN)
FOR YEAR 1977

TABLE 6

FROM: FEDERAL STATE

DIRECT FUEL IC FUNDING DECISIONS
TO:

UNDERGF A DURTE
LT 115000. 1600000000. 100000000.
GE 1,15000. 0. 0

GF A DUATE 0 . O.
ALL STUDENTS 0. 0.

LOCAL

O.

O.

0.

O.

STUDENT

0.

0.

O.

O.

PRIVATE

u .

0.

I).

U.

PUBL IC 2 Yk 565611776 . 24900000. O.

PUPL IC 4 YR 929624576 . 67050000. O. 0 .

PRIVATE 417532160. 33150000. 0. O.

NONCOLLEGTE 0. 24900000 . 0. O.

FEDERAL AID TO:
STATE GOV 50000000. -50000000. 0 O. O.

LOC AL GOV 0. 0. 0. O. 0.

COST INDUCED BY ENROLLMENT CHANGES
TO:

UNDERGRADUOTE
LT $15000. O. O. O. O. 0.

GE $15000. O. 0. 0. O. 0.

GRADUATE O. 0 . O. 0. U.

ALL 'STUDENTS 0 . O. O. 0. 0.

PUBL IC 2 VP -4255001 . 36249456. -89979 . -4372;850 5

PULL IC 4 YR 3950230 . 97149616 . 25737 28012304 . 1797296 .

PRI VATE 27637872 . 263100 . 234524928 . 103734923 .
NONC.OLLEGTE 0. 0. 130555400. O.

FEDERAL AID TO:
:JOIE GOV O. 0 . 0.
LOCAL GOV 0 . 4) . 0. 0.

NET CHANGE IN FUNDING
TO:

UN DE RGF A DUATE

LT L15000. 1600000000. 100000000. 0. 0. O.

GE $15000. 0. u. O. O. O.

GF ADURTE 0 . 0. O. u. O.

ALL 3TUDENTS U. 0. O. O. u.

PIAL IC 2 YR 561356544. - 11349456. 89 'Fo 7 'Fo . -4 ::: 72:3 5 0 . ::: 0 :,.; 92. :,, .

FUEL 1 0 4 YR. 929624576 . 97149E4 6 . 25737. 28012304 . 1797295.
PRIVATE 417532160. 33150000. 263100. 23452492 . , 1(1=:7:34928.
NON' GLIEGTE

. 0 . 24900000 . 0 . 130555408 . 0.

FEDERAL AID TO:
STATE GOV 50000000. 50000000. 0. 0. O.

LOCAL GOV 0. O. 0. 0. O.
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printing all of these tables, an option for requesting a subset of

the tables was included in the program, The user input required for

this option is shown towards the end of Table E-7. Even when only

a subset is requested, page 1 of the output is always printed, and

the National Commission's staff usually requested Table 1 on page 2.

These two pages provide a good summary of the impacts and require a

short printing time It should be noted that the output phase of

the program requires no additional input from the user. Hence,

Table E-8 is all printout from the RPT program, with no user inter-

action shown.

6. Precautions in Using the Model

Potential users of the model are urged to read Chapter 3 of the

text very carefully and to understand fully all of the assumptions,

explicit and implicit, of the model. Also, the sources of the exogenous

data utilized by the model should be reexamined. The user must be sure

that the logic and assumptions of the model and the data used are con-

sistent with his or her decisions about financial aid for students and

institutions, and about tuition policies for postsecondary education.

7. Summary of Possible Analyses

The mo4e1 as it currently exists can support a wide variety of

policy analyses. Two broad categories of possible uses are these:

(1) analyses requiring use of the interactive input feature only; or

(2) analyses requiring changes in data elements,

Within the first category of analyses, several types of policy

parameter variations can be studied. Chapter 4 of the text discusses

the analyses performed by the Commission staff. These analyses

included:

(a) Variations in tuition, student aid, and institutional

support policy combinations;

(b) Variations in the total number of dollars being provided

to postsecondary education from public sources;
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(c) Sensitivity of enrollment and financial impact measures

to changes in key elements of financing policies (while

holding all other factors constant). For example, the

effects of variations in student aid eligibility cutoff

levels or variations in the proportion of additional

tuition revenues going to student aid can be evaluated.

The second category of analyses result from making changes in

the data files, BASELINE and EXOVAR. Examples of such analyses are

these:

(a) Sensitivity analyses for changes in the price response

coefficients;

(b) Sensitivity analyses for changes in baseline enrollment

projections;

(c) Sensitivity analyses for changes in institutional costs

per student.
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Appendix F1 Listing of the FORTRAN
Programs of the Model INPT

IMPLICIT INTEGERIA-2) 00000)20
DIMENSION TIME(2),DATE(2101ARRAY(8),XXTUIT(9,13) 00000040
DIMENSION PRISA( 91013)1PRICOT(9,13),AVECST(9,13),TPAC(9) 03000060
DIMENSION RNAME(10),DESCRP(18012),IDATA(12),TUITNW(9,13) 00000080
DIMENSION IVC(9),FE0jA(131,FEDLOC(13),PRIINS(9,13),1PAG(201 0)000100
DIMENSION FEDSA(9915), FEDCUT(9,13), STASA(9,13), STACUT(4,13) 00000120
DIMENSION FEDINS(9,13), STAINS19,13),LOCINS19,131110DEI9,31 00000140
DIMENSION XNAMEI10),XESCRP(18,12)0WITNW(9,13),XEDINS(9,13)t 00000160

1 XTAINS(91131,XOCINS(9,13),XEDSA19,13),XEDCUT(9413)t 00000180
2 XTASA( 91,13)oXTACUT(9,13),XEDSTA(13),XEDLOC(13),XRIINS(9013), 00000200
3 XRISA(9,13),XRICUT(9,13)0XVECST(9,13)000DE(90),XPRC(9), 00300220
4 XPAG(20) 00000240
REAL TUITNWI FEDINS, STAINS, LOCINS, FEOSA, FEDCJT, STASA, STACUT 00000260
REAL RNAME, DESCRP, FEOSTA ,FEOLOC,PRTCUT,INFLAT,XXTUIT 00000280
REAL PRICUTIAVECSTORIINS,PRISA,TPRC,VERSNONIT,IDATA 00000300
REAL XNAREOCESCRPOWITNW,XEDINS,XTAINS,XOCINS,XEDSAI 00000320

1 XEDCUTOCTASA,XTACUT,XEDSTAIIXEDLOCOMTCUT.XRIINS, 00000340
2 XRISAOCRICUTIONECSTIXRC0XERSN'INIT 00000360
DATA ElLAIK/IN 6INFLAT/1.058/,YEAR2/0/,YEAR3/0/IBLAK/4H / 00000380
DATA YEAR1/1973/ 00000400
DO 340 1=1,20 00000420

340 IPAGt1)=0 00000440
PRC =O 00000460
PRTCUT=0.0 00000480
CALL OATIME(2,IARRAY1 00000500
VERSN=1.2 03000520
TIME41)=1ARRAY(3) 0)000540
T1ME(21=IARRAY(4) 00000560
DATEII) =IARRAY(1) 00000580
DATE(21=IARRAY121 0)000500
INIT =BLAK 00000620
DO 301 1=1,10 0)000640

301 RNAME(1)=BLNK 00000563
00 302 1=1,13 00000680
00 302 J=1,6 03000700

302 DESCRP(I,J)=BLNIK 0)000720
WRITE16,10) DATE,VERSN,TIME 00000740

10 FORMAT(1X,INCFP03',12X,INATIONAL COMMISSION ON THE FINANCING', 00000760
1 10X1p2A4./11X0VERSION ',F4.1,12X,'UF POSTSECONUARY EDJCATIOV, 00000780
2 14X12A4,/,/,10X9 00000800
3 'THIS MODEL UN THE FINANCING OF POSTSECONOARY EDUCATION',/$1.0X, 0300032)
4 'WAS DEVELOPED BY THE NCFPE STAFF TO SUPPORT ITS', /,10X, 00000840
5 'ANALYSIS. IN ADDITION TO THE INPUT PROVIDED BY THE',/,10X, 00000d60
6 'USER, THERE ARE FILES OF EXTERNAL VARIABLES', /,10X, 00000880
7 'REPRESENTING DATA ON CURRENT AND PROJECTED ENROLL1ENTS01/1,10X, 000009)0
8 'FUNDING PATTERNS, AND STUDENT PRICE RESPONSE',/,10X, 00000420
9 'COEFFICIENTS. ALSO THERE ARE ASSUMPTIONS INHERENT IN '1 00000940
WRITE(6,183) 00000960

183 FORMAT(10X, 00000980
1 'THE MODEL ITSELF. USERS SHOULD BE AWARE OF THE UNDER-',/,10X, 00001000
2 'LYING ASSUMPTIONS BEF3RE USING THE MODEL.',/,/,SX, 00001020
3 'BASIC INPUT INSTRUCTIONS:', /,7X, 00001040
4 '(1) VARIABLES SHOUL) BE ENTERED AFTER THE "7" 4ITH)UT",/,13X, 03001060
5 'COMMAS AND WITH UNE OR MORE SPACES BETWEEN VALUES.', /,7X, 00001)80
6 '(2) TERMINATING ANY LINE OF VALUES WITH A */" PROVIDES',/,10X, 00001100
7 'ZERO VALUES FOR ANY REMAINING VARIABLES.', /,7X, 00001120
8 '131 FOR THOSE VARIABLES REQUIRING A SEQUENCE OF LIVE', /,10X, 00001140
9 'ENTRIES, THE SEQUENCE SHOJLD BE TERMINATED WITH Asir/I10X, 00001160
1 "0/" AS THE FIRST VALUE.', /,7X, 00001180

209

53'4-553 0 74 - 15



(Appendix F, continued)
INPT

2 '14) NEGATIVE NUMBERS SHOULD HAVE A LEADING MINUS SIGN', /,10X9
3 'WITHOUT A SPACE.', /1/0/1
WRITE(6,500)

500 FORMATI1XIIENTER A "1" IF THIS RUN IS A ',
1 'COMPLETELY NEW POLICY ALTERNATIVE', /,1X,
2 'ENTER A "2" IF THIS RUN IS A CHANGE GO THE PREVIOUS RU4')
READ15,*) RCA
IF(RCA.EQ.2) WRITF16,5011

501 FORMAT(IX,'ENTER A "1" IF THE CHANGES ARE INCREMENTAL',/,
1 IX,'ENTER A "2" IF THE CHANGES ARE ABSOLUTE')
IFIRCA,E0.2) READ(5,0 RCB
WRITE(6,182)

182 fORMAT(IX,'ENTER NAME OF POLICY ALTEANATIVE't7X01411/911X1
1 '(UP TO 40 CHARACTERS)',BX,'I')
READ(5,60) IRNAME())11=1,10)

60 FORMAT(10A4)
WRITE(6,11)

11 FORMAT(1H011ENTER EXPANDED OESCRIPTION OF POLICY ANALYSIS',
1 26X0I",/,11X0I12 LINES OF 72 CHARACTEPW134WP)
REA0(5,611 IIDESCRP11101,1=1,18)10=1,12)

61 FORM4TI18449/11844061011844p/II
WRITE(61300)

300 FORMATIIXOENTER NUMBER OF YEARS (MAX = 3) TO 8E', /,IX,
1 'ANALYZED AND THE YEAR', (19XX)')
READ(5, *) NUMYR,YEARItYtAR21YEAR3ORG
YEAR1=YEAR1-1973
YEAR2=YEAR2-1473
YEAR3=YEAR3-1913
WRITE(6,12)

12 FORMAT(1HOOENTE4 CUTOFF LEVEL OF INCOME FOR',
1' ACCESS ANALYSIS')
READ15,40 PRTCUT
READ(21305) ITUITNW(II13), 1=10)

305 FORMAT(9F7.01
READ(2,306) (FEDINS(1913). 1=1,9)

306 FORMAT(5F10,64F12.0)
READ(2,306) ISTAINS11.13), 1"1191
READ(2,306) (LOCINS(I,13), 131,91
READ(2,306) (PAIINS(1,13),1=1,9)
REA0121306) (FEDSA(I,13), 1=1,9)
READ(2,306) (SIASA(1,13), 1=1,9)
READ12,306) (PRISA(1913),1=1,9)
READ(2,306) (FEOCUT(11,13), 1=199)
READ(2,306) (STACUT(1113), 1=119)
READ(2,306) IPRICUT(1113),121,91
READ(2,306) FEOSCA(13), FFOLOC(13)
REA0(29306) (AVEC T(1,13),1=1,9)
DO 301 1=1,9
TPRC(I)=0.0
CODE(1,1)=0
CODE(1,21=0
CDOE(10)=0
00 307 J =1,13
TUITNW(I,J)=TUITNW((113)*(14FLAT**(J+1))
FLOINSI(,J)=0.0
XXTUIT(I,J)=0.0
STAINS(I,J)=0.0
L3CINS(I,A=0.0
PRIINS(110)=0.)

210

00001200
00001220
00001240
00001260
00001280
00001300
00001320
00001340
00001360
00001330
00001400
00001420
00001440
00001460
00001480
00001500
00001520
00001540
00001560
00001580
00001630
00001620
00301640
00001660
00001680
00001700
00001720
00301740
00001760
00001780
00001830
00001820
00001840
00001860
00001880
00001900
00001920
00001940
00001960
00001980
00002000
00002020
00002040
00002060
00002080
00002100
00002120
00002140
00002160
00002180
00002200
00002220
03002240
00002260
00002280
0)00230)
03002320
00002340
0)002360



(Appendix F, continued)

INPT
FEDSA(11.1)=0.0 00002380
SIAS/A(1,0)=0.0 00002400
PRISA(1,J)=0.0 00002420
fEOCUT(I,J)=0.0 03002340
STACUT(I,J1=0.0 00002460
PRICUTII,J)=0.0 00002480
AVECST(1,J)=AVECST(I113)*(INFEAr**(j+1)) 00002500

307 CONTINUE 00002520
00 308 1=1,13 00002540
FEOSTA(I)=0.0 00002560

308 FEOLOC(I)=060 00002580
15 WRITE(6,13) 03002600
13 FORMAT(IXOENTER TUITION LEVELS', /,1X, 00002620

1 'INSTITUTIONAL CATEGORY (1 -9), PERCE4T OF TUIT134 INCREASE', 00002640
2 /101X0GOING TO STUDENT AID, YEAR1 (19)0).TUITIO4 IN SS, YEAR2,', 00002660
3 /11X,ITUITION 14 SS, YEAR3, TUITION IN W) 00002680

159 DO 100 1=1,6 00002700
100 IDATA(I)=1986 00002720

REA0(5,*) ICAT,DJ4gIDATA(1),IDATA12),IDATA(3),IDATA(41, 0000,700
I IDATA(5),IDATA(6) 00002760
IF(ICATAE.0) GO TO 14 00002780
DO 16 1=1,612 00002800
N=IFIX1IDATA(1))-1(173 00002820
TPRCIICAT) aFLOAT(0011/100.0 00002840
XXIUITIICAT,N)=IDATA11+11 00002860

16 TUITNW(ICAT,N)=IOATAII+1) 00002880
GO TO 159 00002900

14 WRITE(6,22) 00002920
22 FORMAT(1H0,'ENTER FEDERAL INSTITUTIONAL A10',/,11, 00002943

1 'INSTITUTIONAL CATEGORY, CODE (0=LUMP, 1=GAPITAIIONg',/, 00002960
2 1X,'2 =PER STUDENT AIDED), YEAR 1, DOLLARS, YEAR 2, DOLLARS,' 00002980
3 ,/,IXOYEArt 3, DOLLARS') 00003000

149 DO 101 1.,116 00003020
101 I0ATAII)=1986,0 00003040

READ(5,*) ICAT,KIIIDATA(11,I=116) 00003060
1F(ICAT.LE.0) GU TO 23 00003080
CODE(ICAT11)=K 03003100
DO 24 1=1,6,2 00003120
N=IFIX(IDATA(1))-1973 03003140

24 FE014S(ICAT,N)=IDATAII+1) 00003163
GO TO 149 00003180

23 WRITE(6,25) 00003200
25 FORMAT(1HOOENTER STATE INSTITUT(04AL AI0*1/11X, 00003220

1 'INSTITUTIONAL CATEGORY, CODE (0=LUMPr 1=GAPITATION,',/, 00003240
2 1X,'2 =PER STUDENT AIDED), YEAR 1, DOLLARS, YEAR 2, DOLLARS,' 03003260
3 , /,1X,'YEAR 3, DOLLARS') 00003280

239 DO 102 1=1,6 03003300
102 IDATA(I)=1986.0 03003320

READ(510 ICATIK,IIDATA(I),1=1,61 00003340
IP(ICAT.LE.0) GO TO 26 00003360
COOE(ICATg2)=K 00003380
00 27 1=1,6,2 00003400
N=IFIX(IDATA(1))-1973 00003420

27 STAINS(ICAT,N)=IDATA(1+1) 00003440
GO TO 239 00003460

26 WRITE(69281 00003480
28 FORMAT(IKWENTEA LOCAL INSTITUTIONAL AID', /,1X, 00003500

I 'INSTITUTIONAL CATEGORY, CODE (0=LUMP, 1=CAPITATIONr'sql 00003520
2 1X02=PER STUDENT AIDED), YEAR 1, )0L1AR3, SCAR 2, DOLLAAS,' 33003540
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(Appendix F, continued)
INPT

3 ,/,IXOYLAR 3, DOLLARS')
269 DO 103 1=1,6
103 IDATA111=1986.0

READIS,./ ICAT,K,(IDATA(1), 1=1,61
1FIICAT.LE.01 00 TO 29
CODE(ICAT,3I=K
DO 30 1=1$6,2
N=IFIX(IDATA(I)1-1973

30 .LICINS(ICAT,N) =10ATA(14-11
GO TO 269

29 WRITE(6,36)
36 FORMATt1HOOENTER FEDERAL STUDENT AID LEVELS', /,1X,

1 'YEAR (19XX), DOLLARS OF AID, INCOME CUTOFF LEVEL,
2 'INSTITUTIONAL CATEGORIES (UP TO 9 ENTRIES)')

299 DO 401 1=10
407 IVCII1=0

READ(50) IYR, 104TA(1), 1041412)y (1rC(1),1=100)
IF(IYR.LE.0) Gj 13 17
1YR=1YR-1973
N=0

18 N=N+1
M=IVC(N)
IF(M.LE.0) GO TO 299
FEDSA(M,IYR)=IDATA(1)
FEDCUT(M,IYR)=10A1A111
GO TO 18

17 WRITE(6,19)
19 FORMATI/HOIIENTER STATE STUDENT AID LEVELS', /,1X,

1 'YEAR (19XX), DOLLARS OF AID, INCOME CUTOFF LEVEL, ig
2 'INSTITUTIONAL CATEGORIES (OP TO 9 ENTRIES)')

179 DO 408 1=1,9
408 IVC(11=0

READ(5,4) IYR, IUATA(1), IDATA(21, (IVC(1)0=1,9)
IF(IYR.LE.0) G3 TO 41
IYR=IYR-1973
N=0

2' N=N+1
M=IVOIN1
IFIM.LE.01 GO TO 179
STASAIM,IY8)1DATAII)
STACUT(M,IyR)=IDATA(21
GO TO 21

'41 WRITF(6,401
40 FORMATI1ERWENTER FEDERAL ASSISTANCE TO STATES', /,1X,

°YEAR1g FEDERAL $S, YEAR21 FEDERAL SS, YEAR3, FEDERAL $5')
READ(5,*) (IDATA(1)0=196)
IF(IDATA(11.LE.3.01 GO TO 31
DO 37 1=1,6,2
M=IFIX(10ATA11)1-1973

32 FEOSTAIM1=IDAT4(I+11
31 WRITE(6,331
33 FORMATI1HOl'ENTER FEDERAL ASSISTAN:E TO LOCAL CoOVERN4ENFV,

1/01X0YEAR1IFE)FAAL $S, YEAR2,FEJERAL $5, YEAR3,FEDE4AL $5')
READIS, *) (I0ATAMI1=1,0
IF(IDAT3(1).LL.J.J) Gl TO 34
DO 35 1=1,612
4=1FIX(IDATA11))-1973

35 FEOL1jC(M)=I0ATA(1+1)
34 WRITE16,104)
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0000356)
00003580
00003600
03003620
00003640
00003660
00003680
00003700
00003720
00303740
00003760
00003730
00003800
00003820
03003840
00003860
03003880
00003900
00003920
00003940
00003960
00003980
00004000
00004020
00004040
00004060
00004080
00004100
000041'0
00004140
00004160
0000418)
00004200
00004220
00004240
00004260
00004280
0)004303
00004320
03004340
0)004360
00004330
0)004400
00004420
00004440
0)004450
00004480
00004500
0)304523
0)304540
03004560
00004580
03004600
0)004620
0)004541
03004660
0)004680
03004700
03004720



(Appensiix F, continued)
INPT

104 FORMAT(IHOOENTFt LIST OF TABLES TO BE PRINTED (1-11) 69 00004140
1 'IN 0k0E8 O'CSIRED') 0)004160
REA0(5,4) (IPAG(11,1=1,201 00004180
WPITt(6,130) 00004800

180 FORMAT(IHO,ITHN YuU FOR THE ENJOYABLE INPUT PLEASE ENTER' 03004820
I s/t1X,'YOUR INITIALS FUR. RU4 IDENTIFICATION') 00004840
PEAD(5,I81) INIT 00004860

181 FORMAT(A4) 00004480
IFIRCA.Et).1) GO TO 512 00004900
REA0(1,50) XNAME,XESCRP,XUITNWIXEDINS,XTAINS,XOCINS, 00004920
1 XEOSA,,XEDCUT,XTASA,XTACUT,XEDSTA,XEDLOC,XEAR1,XEA821 03304940
2 XEAR7o,XRTCUTIXO4YR,XRIINSIXRISAIXRICUTONECST, 0000496)
3 X01E,XRCIXPRCIXPAG,XERSN,XIME,XATEIXNIT 03004983
IF(RC4.E0.2) GU TO 503 0)005000
DO 504 1=1,9 00005020
TPRC(I)=TPRC(I)+XPRC(I) 00005040
00 503 4=1,13 00005060
TUITNW(I$J)=XXTUIT(1,J)+XUITNW(I,J) 00005030
FEDINSCI,J)=FEDINS(1,3)+XEDINS(I,J) 01005100
STAINSII,J)=STAINSII,J)+XTAINS(1,J) 03005120
FEOSA(I,J)=FEDSAII,J)+XEDSA(I,J) 00)05140
FEDCW11,1)=EEOCOT(1,J)+XEDEU111,J) 00005160
STASA(I,J)=STASAII,J)+XTASA(I,J) 00005180
STACU111,J)=STACUTII,J)+XTACUT(I1J) 0)005200
PRIINSII,J)=PRI145119JWIRIINSII9J1 03005/20
PRISA(I,JI=PRISAII9J)+XRISAII9J1 00005240

03015260
AVECST(19JI=AVECSTII,J)+XVEGSTII9JI 00005280

505 CONTINUE 00005300
DO 506 K=1,3 03005320

506 COOE(199()=COOL(19K)+X30LII,KI 03005340
504 CONTINUE 00005360

00 507 1=1,13 0)0,45340
FEDSTA(1)=FEDSTAII)+XEDSTA(1) 03005400

507 FEDLOC(1)=FEOL1C111 +XEDLJC(1) 00005420
00 508 [ =1,20 03005440

508 IPAG(1)=IPAG(I)+XPAG(I) 03005450
YEAR1=YEAR1+XEAR1 0)005480
YEAR2=YEAR2+XEAR2 00005500
YEAR3=YEAR3+XEAR3 00005520
PRICUT=PRT'CUT+XRTEUT 00005540
NUMYR=NUMYRFXUMY-t 030055+0
PRC=PRC+XRC 00005580
GO TO 502 0)005600

5)3 GO 509 1=199 00005620
IF(TPRC(I).EQ.0) TPRCII)=XPRC(I) 00005640
DO 510 J=1,I3 00005560
TOITNW(I,J)=XUIT4W(1,J) 0)005680
IF(XXTUIT(I,J).NE.0.0) TUITNW(I,J)=XXTUITII,J) 30005700

FEDINS(11J)=XEDINS(1,J) 03005720
STA1NS(I,J)=XTAINSII,J) 0)005740

IFIFEDSA(1,J).EQ.0.11 FEDSA(I,J)=XEDSA(I,J) 03005760
IF(FEOCUTII,J1.E1.3.0) FEDCUTII,J)=XEDCUTII,J? 00005180
IFISTASAII,J).EQ.0.0) STASA(11J)=XTASA(I,J) 00005300
IF(STAEUT(I,J).EQ.0.0) STACUT(I,J)=XTACUT(I,J) 0)005820
IF(PRII4S(1,0).E14.0.0) PRIINS(I,J)=XRIINSII,J) 03005040
IF(PRISAit,J),E.0.01 PRISAII,J1=XRISA(1,J) )0005860

PRICUT(I,J)=XkICUT(I,J) 00005883
IFIAVECST(I,J).EQ.0.0) AVECST(I,J)=XVECST(I,J) 00005910
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INPT
510 CONTINUE 00005920

DU 511 K=113 00005940
511 IF(CODE(I,K).EQ.0) CODE(10()=XODE(1$K) 00005960
509 CONTINUE 00005980

DO 512 1=1,13 00006000
IF(FEDSTA(1).E(40.0) FEDSTA(I)=XE0STA(1) 00006020
IFIFEDL0C1.1).EQ,0,0) FEDLOCII)=XEDLOC(l) 00006040

512 CONTINUE 00005060
DO 513 1=1,20 00006080
IF(IPAG(1).EQ.0) 1PAG(1)=XPAG(1) 00006100

513 CONTINUE 0)006120
IF(YEARt.EQ,01 YEARI=XEAR1 0)006140
IF(YEAR2,E().0) YEAR2=XEAR2 0000616)
IFIYEARI.E0.01 YEAR3=XEAR3 0)006180
IFIFRTCUT.EQ.0.0) PRTCUT=XRTCUT 00006200
IF(NUMYReEt),0) NUMYR=XUMYR 00006220
IF1PRC.EQ.01 PRC=XRC 00006240

502 REWIND 1 00006260
WRITE(1150) RNAMEIDESCRPITUITNW,FEDINSISTAINS,LOGIN5, 00006280

1 FEOSAIFEOCUTIFSTASAIISTACUtipFEDSTWEDLOC,YEARLIYEAR2,YEAk3s 33006300
2 PRICUT,NUMYRtPRIINSOR1SAORICUT,AVECSTICODEORG,TPAC, 00006320
3 IPAGIYERSN,TIME,DATE,1NIT 00006340

50 FORMAT(10A4t/t12118A41//e192(5F15.0140,2F15.0,/,316t 00006350
1 F10.011/6,/,93(5F15.01/103F15.0,/,28112,/g9F8.39/9201.3,6F4.1.15A4) 00006380
WRITE(6,303) 00006400

303 FORMAT(LX,70(1-1),/,1X, 'THE INPUT STAGE OF THIS', 0)006420
1 ' ANALYSIS IS NOW COMPLETE') 00006440
STOP 00006460
END 09006480
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(Appendix F, continued)

MDL
IMPLICIT INTEGERI4-41 00000020
DIMENSION PRIINS(9,13),PRISA19,1311PRICUT(9,13),AVECST(9,13) 00000040
DIMENSION RNAME(10)i DESCRP(18,12), TUITN)419p13), FEDSTA(11), 00000060
IFEDLOC(13), FEDSAI9,13), FEOCUTI9,13), STASAI9,131, STACJT19,131, 00000080
2FFOINS(9'13), STAINS(9,13), LOCINS(9,131, ENFURC(9,131, 00000100
3INOIST(9,11), TUITEXI9), NETPR(9), PRESP(9,9011)/ ENDINCI11), 00000120
4MIDINC(11)$ ENALLL(9,11,11), TUITN(9,13), NETPRC(9,13), 00000140
5TUITCH(9,13), JCV(9),KCV(9),IPAG(20) 0)30016)
DIMENSION SA(9,13,11),ENASA(9,13,11),SAP19,1311111PD17(9,13) 00000180
DIMENSION TAH1(713),TAB2(18,6)sTAB3I18,6),TAB4(11,611 00000200
ITAB5(11,6),TAS6(5,31ITAB7I10,5,3),TA88110,50), 03000220
2TA89110,513),SAT(9,13$11)1CODEI9111),TA810(3413),FA10(3),SAI3(3) 00000240
DIMENSION XFFOINI9),XSTAIN(9),XL0CINI9),XPRIIN(Y), 00300260
INDUCE( 914113),TNREV(9)1TPRC(9)1TIME(2),DATE(2),FKOD(3) 00000280

REAL XFOIN,XSTAIN,XLUCIN,XPRIIN,INOUCE,FACTOR,PORT 00000300
REAL PRIINS*PRISA,PRICUTIAVE:ST1SAP,SATITA810 01000320
REAL RNAME, DESCRP, TUITNW, FEDINS, STAINS, LUCINS, FEDSA, 00000340

LFEOCUTt STASA, STACUT, FEDSTA, FEDLOC, INFLAT, ENFORC1 INOISTe 0)000360
2TUITEX, NETPA, PRESP, ENDING, ENROLL, TUITN, VETPAC, TO UCH, 00000380
3ENAPI, MIOINC, ALPHA, BETA, DELTA, FSAP, SSAP, ESA, SSA, DI TERM 00000400
REAL PRICUTITA84,TA85,SUMAsSUMB,CNT,TOTCST0TOTREVITUTAL 00000420
REAL SA,ENASA,TAB1tTA82ITA80UM,TAB0MA,TA83,TNAEV,TPRC 00000440
REAL TA0617A87,TA88,4489tAIDCUTO/ERSN,INIT 000004(0
REAL FAIO,SAID 0000048)
AIDCUT= 7500.0 0000050)
WRITE(611987) 03000520

C PROGRAM IDENTIFIER ADDED JF 11/12/73 01000535
987 FORMAT(//11XONCFP03 I XECUTION OF MDL.FORT BEGINNING') 00000540

SUM8=500.0 00000560
READ(3,9) 1NFLAT 03000580

9 FORMAT(F10.3) 00000630
READ(3,10) I(ENFORC(I,J),J=1,12), I=1q9) 03000620

10 FORMATO5F10.09/16F10.0) 00000640
00 900 1=119 00000663

900 ENFORCI1013/=ENFOACI1112)*INFLAT 00000533
READ(3,11) (IINDIST(I,J), 0=1,11), I-4119) 00000700

11 FORMAT(6F10.1,/,5F10.1) 00000720
REA013112)(TUITEX(1),1=1,9) 03000740

12 FORMATI4F8.0,5F7.0) 03000760
REAUI3,U) INETPRII),I=1,9) 00000780
READ(3,13) (IPRESP(11017),J=1,91,121,9) 00000300

13 FORMAT(9F7.4) 00000820
REAO(3,13) t(PRESP(I,J.9),J=1,9).1=1,9) 00000840
READ(3,13) WRESP(I,J111),J=1,9)01=1,9) 00000860
REAU(3,17) (ENDINC(1/1=1,11) 00000880

17 FORMAT(IIF6.0) 00000900
REA0(1,50)1KNAME(11),I1=1,10),IIDESCRP(13,12)113=1,181.12=1,12), 00000920
IIITUITNW(14,15),I4=1,9),15=1,13),(IFE0INS(I6,17),16=1,9),17=1,13)1,00000940
2I( STAINS(18,19),1821,9),I9=1111)/((LOCINS(I10,111),110=1,9), 03000960
3111=1,13),I(FEDSA(112,I13)1112210)1113=1,13),I(FE000T(1141015), 00000980
4114=1,9)015=1,13),((STASA(116,117)1116=1,9),117=1113), 00001000
5((STACUT(118,119)1118=1,9)1119=1.113),IFEOSTA(120)1a20.1t13), 03301020
6iFEDLOC1121),121=1,13),YEARI,YEAR2,YEAR3ORTCUTOUMYR
7,IIPRIINS(122,113),122=1,91,121=1,13),I(PRISA(124,
8I25)1124=/09)025=1,13),((PRICUT(126112711I26=1,9),
9127=1,13),(SAVECST(128,129)1128=1,9),129=1,13)
1 rI(CODEII301131)/130=1,9),131=103)1PRCIITPRC(I32)032=1,9)
2 IIIPAGII33)113i=1,201,VERSN,TIME,DATEpINIT

50 FORMATII0A41/911114A4,M192(5F15.00/),2F15.01,/,316,F10.31
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(Appendix F, continued)
MD1

1 16,/,95(5F15.0,/),3P15.0,/,2812,69F8.30/020130/1F4.1,5A4)
00 40 1=1,9
OE' 40 J=1,9
DO 136 N1=1,7

136 PRESP(11,101)=-PRESP(1,J,71/1000.0
DO 131 N2=8,9

137 PRESPII,J,N2)=-PRES9(1,0,9)/1000.0
DO 138 N3=10,11

138 PRESP(1,J013) =-PRESPII,J,111/1000.0
40 CONTINUE

DO 14 1=1,9
TNREV(I)=0.0
00 14 J=1,13
DO 14 K=1,11
SAII,J0()=0.0
SAPII,J,A1 =0.0
SAT(ItJ,K)=0.0
ENA5A(11,JoK)=0.0
ENAPIII,J0K)=0.0
ENROLL(1,J,K)=ENFORC(1,J)*INDIST110(1/100.0

14 CONTINUE
WRITE(60109) (PRESP13,11,1=1111)

C109 FORM4T(1)(96E10.01/11X,6E10.0)
C WRITE(61100) (ENROU(3,11111, 1=1,111
100 FORMAT(1X, 6F11.0,/,10)(g5F10.0)

DO 15 1=1,9
00 15 J=1,13
TUITN(11J)=TUITEX(I)*(14FLAT**(J+1))
NETPRCII,J)=NETP2(1)*(INFLAT**(J+1)1
TUITCHII,J)=TUITSIW(I,J)-TUITN(I,J)
IF(TUITCHII,J).1.T.1.0.AND.TUITCH(1,01.GT.-140) TUITCH(110)=000

15 CONTINUE
DO 18 1=2,10
MIDINC( 1)=((ENOINC(1)-ENDINC(1-1))/2.0)+ENDINCII-1)

18 MIDINC(1)=MIDINC11)+SUM8
00 60 1=1,7
DO 60 J=1,3

60 TABI(I,J)=0.0
DO 63 1=1,18
DO 63 J=116
TA83(1,J)=0.0

63 TA8211,J)=0.0
00 67 1=1,11
DO 67 J=1,6
TAB5(1,0)=0.0

67 TA6411,J)=0.0
DU 90 1=1,5
00 90 J=1,3
TA13611,0)=0.0
DO 90 K=1,10
TA870(11,J)=0.0
TAE18(K,I,J)=0.0
rA39(K,I,J)=0.0

90 CONTINUE
00 501 1=1,3
FK00111 =0.0
DO 501 J=1,34

501 TA810(J,1)=0.0
MIOINC(1)=4IDINC(2)
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(Appendix r
MDL

MlUi MI=ENDINC(101*2.1
MI01, :11)=MIOINC(1)+SUMB
MIDIAG(11)=MIDINC(11)+SJM8
IYEAK=0
FACTUR=3.3

C INITIALIZING FAIR AND SAID FOR CASE WHERE ONLY 1 OR
C PROCESSED, CHANGE MADE 11/13/72 JF
C

00 6904 I = 1,3
FAIOII1 = 0.0
SAIDIII = 0.0

6904 CONTINUE
DO 20 IY4=1,13
IFIlYR.Ek1.YEARI/ GO Ti 41
IF(lYR.EQ.YEAR2) GO TO 41
IF11YR.EQ.YEAR3/ GO TO 41
GO TO 20

41 IC=0
IYEAR=IYEAR+1
FAID(IYEAR) =0.0
SA10(1YEAR)=0.0
ITtl
N=0

22 N= 01
IF(FEJCUT(NtlYR).GT.0.0.0R.STACUTIN,IYRI.GT.3.0)

1G0 TO 21
IF(N.GE.9) GO TO 23
GO TO 22

21 00 19 1=1,11
IFIFEOCUT(Ns1YR).GE.ENDINC(1).08.STACUTINtlYR1.

1GE.ENOINC1111 IC=1C+1
19 CONTINUE

IF(FEOCUT1N,IYR).E1.ENOINCIIC).0R.STACUT(N,IYR).
EO.ENDINC(101 GU TO 23
IFIFEDCUTIN,IYA).E0.0.0) SUMA=STACUT(4,IYR/
IFISTACUTIN,IYRI.EQ.0.0) SUMA=FEOCUT(N,IYR)
FACTOR=1S0MAENDINC11C11/(EN0INC11C+11ENDINCIICI)
DO 14) 1=1,9
1C1=IC+1
DO 140 K=1,11
ENROLL(1,1YP,K)=NFORC(1,1YR)*IN0IST1100/100.0
IFIK.EQ.1C1 ENRGEL(1,1YR,KI=ENFORC(1,1YR1/100.0

1 *IINDIST(1,1C)41FACTOR*1NOIST(IrICI)))
IF(K.Li0.1C1) ENROLL(1,1YR,K)=ENFORC11,1YR)/100.0

1 *(11.0FACTOR) *INDIST11,1C111
14) CONTINUE
23 DO 25 1=119

KCV(I)=0
25 JCV1I)=0

00 16 1=1,9
DO 16 K=1,11
SUMA=0.0
DO 131 N=1,9

131 SUMA=SUMMAPRESP(IINIK) *TUIT:HINtIYRI/
ENAP1(1,1YR,K1=11.0S0441*ENROLLII,IYR,K1
ENASA(I,IYR,KI=LNAPI(I,IYR,K)

16 CONTINUE
FIC=IC

2 YEARS RUN

00002360
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00002446
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00002450
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00002454
00002460
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00002520
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00002900
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00003060
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03003360
00003380
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(Appendix F, continued) MDL

IFIIC.GT.0) AIOCUT=EN)INCIIC) 00003400
00 26 1=1,9 00003420
IFIFEOCUT11,1YR/a4.0,01 JCV(1)=1 00003440
IF(FEOCUTII,IYR).(J.0.0) FAIDIIYEAR)=FEDGUI(1,1Y1) 03003460
IFISTAC0111,1YR).0.0,01 KCV(()=1 00003483
IF(STACUTIIIIYS).0.0.0) SAIDIIYEAk)=STACUTII,IYA) 00003500

26 CONTINUE 00003520
IFIPRC.E14.1) WRITE(6,106) IC,JCV0)113INC,ENDINC 00003540

106 FORMATI1X,1016 /111X,11F6.0,/,1X0i1F6.01 00003560
00 104 J=1,9 0)003580
IFITUITC1IJOYR).LE0,01 GO TO 104 0)003600
ALPHA=0.0 00003620
BETA40.0 03003640
DELTA10.0 03003660
00 27 1=10C 00003680
SUMA=0.0 00003700
00 132 N=1,9 00003720

132 SUNA=SUMA+IPRESP(J,N,1)*TUITNW(N,1YR)) 00003740
ALPNA=ALPH4+(EN4P1(J,IYA,1)*SUNA.TUITNWIJOYR) 00003760

1 /(1410INC1I1"02)) 00003780
BETA=BETAf1(IENAPIIJIIVI.1)*TUITNW(J,17)0)-(TOITCH( 00003900
1 JelYR)*ENAPI(J,IYR,1)*SUM411/NIDINC(1)) 03003820
DELIODELTA,ITUITCHIJ,1YR)*ENAP1(.1,1YR,I)) 00003840

27 CONTINUE 00003860
IFIPRC.EC1.1) WRITE(6,901) ITUITCH11,1YR),I=1,9) 00003880

901 FORMAT(IXOTUITCHIt/11X0F7.0) 000039)0
C WRITE16,902) DELTA 00003920
C902 FORMAT(IXIIDELTA.,5X,E1203) 00003940

IC1z1C+1 00003960
DO 28 1=1CIIIT 00003980
DELTA=DELTA+(TUITCH(JIIIYR)*ENAPI(JIIYR,I)) 00004000

28 CONTINUE 00004020
TWEV(J)=DELTA 00304040
NF=0 00004060
NS=0 00004080
DELTA=-0EITA*TPKC(J) 03004100
TERM=(BETA**2)-(4.0*ALPHA * DELTA) 00004120
0=0.0 03004140
IFIALPHA.EQ.0.0) GO TO 105 0)004160
D=I-BETA+54kT(TEPM))/(2.0*ALPHA) 00004180

C 105 WPITE(6,101) ALPHA, BETA, DELTA, 0 03004200
0101 FOKMATI5X04E10,31 03004220
105 DO 49 1=1,IC 00004240

5A(J,1YR,I)=0*TOITNWIJIIIYR)/MIDINC(1) 03004260
49 CONTINUE 00004280
C WRITE(6,100) (SAIJOYR.I/1=1,11) 00004300
104 CONTINUE 0000432/

TA8DUM=0.0 00004340
DO 51 1=1,9 00004360
DO 51 J=11C 03004380
SUMA=0.0 00004400
DO 133 N=1,9 00004420

133 SUMA=SUMAi(PRESPIIINIJ) *SA(N,7YR,J)) 01004443
ENASA(1,1YR,J)=ENAPIII,IYR,;)((1.011-504A) 00004460

51 CONTINUE 03004480
IF(PRC.EQ.1) WRITE(61103) (ENKULL(1,1YR,1).1=1,9) 03004500
IFIPKC.EQ.1) WRITE(6,103) (ENAP1(1,1YR,1),1=1,9) 00004520
DO 103 1=1,9 03004540
00 103 J=1,7 03004350
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(Appendix F, continued)

MDL

103 TABDUPOIA8OUOISA(191YRIASENASA(111YR#J)) 00004580
C WRITE(61102) TABDUM 03004600
C102 FORMAT(IXOTOTAL STUDENT A101,/,1X,5F12.0) 00004620

IF(PP.C.Eq:1) WRITE(61100) (ENASA(IIIYR01),1=11,9) 00004540
ALPHA=0.0 00004660
BETA=0.0 00004680
DELTA = 0.0 00004730
FSAP=0.0 00004720
SSAP=0.0 00004740
DO 32 N=1,9 00004760
IF(FEDCUT(NtlYR).GT.0.0) NF =NF+1 00004780
IF(FEOCUTIN,IYR).GT.0.01 FSAP=FEDSA(NIIVR) 00004800
IFISTACUT(NslYR).0T.0.01 NS=NS+1 00004820
IF(STACUT(N1IYR).GT.0.0) SSAP=STASAINIIYR) 00004840

32 CONTINUE 00004863
FSA=0.0 00004880
5SA=0.0 00004900
IFINF.EQ.9) FSA=FEDSA11.1YR) 03004920
IFINS.EQ.9) 55A=STASA(11IYR) 00004940
IF(NF.E(4.9) FSAP=0.0 00004960
IFINS.E().9) SSAP=0.0 00004980
SUMA=FSA+FSAP 00005000
SUMB=SSA+SSAP 00005020
DO 400 *1=1,2 00005040
DO 310 1=119 00005042
DO 310 J=1,13 00005044
DO 313 K=1111 00005046

310 SAPI1$J1K)=0.0 00005048
MS=1 00005060
IF(MM.EQ.1.ANO.SUMA.IT.0.0) 45=2 00005080
IFIMM.EQ.2.ANO.SUM8.LT.0.0) MS=2 00005100
ALPHA=0.0 00005120
BETA=0.0 00005140
IFIIC.EQ.0) GU il 80 00005160
DO 81 I=1,IC 00005130
Da 81 J=1,9 03005200
IFIMM.EQ.I.AND.JCV(J).E).0) GO TO 81 03005220
IF(MM.EQ.2.AND.<CV(J).EQ.0) GO TO 81 03005243
TABDUM=TUITNWIJ,IYR) 00005260
IF(TUITNW(JIIYRJ.EQ.0.0) TUITN01.1,1YR)=TUITN(J,IYR) 00005280
SUMA=0.0 00005300
DO 134 N=1,9 03005320

134 SUMA=SUMA4-(PRES9(JINIII) .TUITNW(N,IYR)) 03005340
ALPHA=ALPHA+IENAP1(.111YRII)*50MA 00005360

1 TUITNW(JOYR)/(MIDINCII)**2)) 00005380
BETA=8ETA+IENA5A(J,IYR,1)*TUITNW(J11YR)/MIDINC(I)) 03005400
IFITABDUM.EQ.0.0) TOITNW(.111YR) =0.0 00005420

81 CONTINUE 03005440
80 DELTA=-FSAP-FSA 00005450

IF(MM.EQ.2) DELTA=-SSAP-SSA 00005480
fF(MS.E(4.2) DELTA= -DELTA 03005500
TERM=(BETA**2)-(4.0*ALPHA*DELTA) 03005523
D=0.0 00005540
IF(ALPHA.EQ.0.0) GO TO 85 0)005560
10=(-8ETA+50T(TERM))/(2.0*ALPHA) 03005580
IF(MS.EQ.2) 0 = -D 00005600

C85 WRITE(61101) ALPHA,BETA,DELTA,D 0)005620
85 00 82 1=1,9 00005640

00 82 J=ItIC 00005660
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(Appendix F, continued)
MDL

IF(4M.EQ.1.AND.JCV(1),EQ.0) GO TO 82 10005680
IFIMM.EQ.2.AND.KCV(I),,EQ.0) GO TO 82 03005700
TABDUM=TUITNW11,1YR) 00005720
IF(TUtTNW(IIIYR).EQ.0.0) TUITNW(I,IYR)=TOITN(ItlYR) 00005740
SAP(11:YRIJ)=0*TUIT4W(11,1YR)/MIDINCIJI 03005760
1F(7430UM.E().0,0) TUITNW(I,IYR)=0.0 00005780

82 CONTINUE 00005800
IF(PRC.Echli) WRITE16,998) MMOISpJCV,KCVIALPHA,BETA,DELTAI) 00005820

998 FORMAT(1WTESPI, 2151/11X,18131/t1X04F15,.3) 03005840
C WRITE16,100) 1541:3(3,1YR,11,121,11) 00005860

DO 83 1=1,9 00005880
DO 83 J=1vIC 00005900
SUMA=0.0 00005960
DO 135 N=1,9 00005980

135 SUMA=SUMA.(PRESP(IIN$J)*SAP(NtlYR,J)) 00006000
ENASAI1o(YRI1,1)=ENASAIIIIYRIJ)*(1.0,SUMA) 00006020

83 CONTINUE 00006040
IF(PRC.E4.11 WRITE(61100) (ENASA(111YR,1),I=119) 00006060
TA80UMr0.0 00006080
DO 84 1=1,9 00006100
DO 84 J=1,(C 03006120
SAIII,IYR,J)=SAT(141YR,J1+SAP(I,IYR,J) 03006140

84 TA8DUM=TABDUMHSAP(IflYR10)*ENASA(1,1YRIJ)) 00006160
C WRITE(6,1021 TABOUMIFSApFSAP1554,55AP 00006180
400 CONTINUE 00006200

00 401 1=1,9 00006220
SUMA=(FACTOR*IADIST(1,1C+1))/(INDIST( ItIC) +(FACTOR* 03006240

I INDIST(II1C+11)) 00006250
DO 401 J=1,13 00006280
SUMB=ENASA(10,1C1 0)006300
ENASA(11,1,(C)=11.0SUMA)*SUM8 03006320
ENASAII,J11C+11=ENASA(1,J,IC+1)+(SUMA*SU4B) 00006340
PORT(I,J)=SUMA*SURD 0)006360
SUMB=ENROIL((1J/IC) 00006380
ENROLL(I,J,IC)=(1,0SUMA)*SUMB 00006400
ENROLL(I,J*10.1)=E4ROLL(11Je)C,IMSUMASSUMB) 0)006420
DO 401 K=1,11 03006440

401 SAT(11.),K)=SATI(,J,K)*SA(1,J,K) 00006460
TA81(1,1YEAR)=FS4+FSAP 03006480
TA81(211YEAR)=SSA+SSAP 000065)0
SUMA=0.0 00006520
SUMB=0.0 00006540
NF=2 0000655)
45=2 00006580
DO 61 1=1,9 03006600
IF(CODE11,1).EQ.21 NF=3 00006620
IF(CODE(112).E3.2) NS=3 0)006640
TAB113,1YEAR)=1.431(3,1YEAR)+FEOINS(101YR) 00006560
TA31(4,1YEAR)=TA31(4,1YEAR)+STAINS(1,1Y8) 03006680
/FICODE(I,1).E0.01 GO TO 500 00006700
IFIFEDINS(1,(YR).G1.0.0) SUM4=SUMA+1.0 0)006720

500 1F(CODE(112).EQ.0) GO 10 61 00006740
1FISTAINSII,IYR),,GT.0.0) sumfizsumuft.o 00006760

61 CONTINUE 03006780
IFISU4A.GT.0.01 TA81(311YEAR)=TA61(3111YEAR)/SUMA 03006800
IFISUM5.GT.0.01 7481(4,1YEAR)=TA13:14,(YEAR1 /SUM8 0)006820
IF(TA81(311).EQ.0.0) GO TO 504 0300,-,840
FK00(1)=1 00006d63
IF(SUMA.GT.0.0) FKOD(1)=NF 00006380
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(Appendix F, continued)
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504 IF(TAB1(4,1),EQ.0.01 GO TO 505 00006900
FKOD(2) =1 00006920
IFISUMB.GT,0.0/ FKOD(Z1seNS 00006940

505 CONTINUE 00006960
SUMA=0,0 00006980
SUM820.0 0000mo
00 350 i2104 00007020
OD 350 Ju3011 00007040
SUMA=SUMA+ENASA(I,IYR,J1 00007060
SUMBSUN841TUIT4W(1,1YR)*ENAS4(1,1YR,J)) 00007080

350 CONTINUE 00007100
TA8115,IYEAR)*SUM8/SUMA 03007120
TA41(611YEAR)=FEOSTA11YR/ 00007140
TA81(7,1YEAR)uFEOLOCIJYR) 00007160
WRITE(6,62I (T4B1(111YE4R11°197) 00007180

C62 FORMAT(2XOTA811/17(1X,F10.0g/)) 00007200
DO 64 1=1,9 00007220
TABDUM=g0t0 00007240
TABOMA=0,0 00007260
DO 65 J=1,11 00007280
TA82( 11,1YEAR+3)=TAB2(1,1YEAR+3)+ENA5A11,1YR,J/ 03007300
TA82(1,1YEAR) =TA82(1,1YEAR)+ENROLL(1,1YRIJ) 00007320
IF(ENOINC(J).GT,PRTCUT) GO TO 65 00007340
TABDUM=TABOUM+ENASA(IIIIYRIJ) 00007350
TASOMA=TABOMA+ENROWIllYRIJ) 00007380

65 CONTINUE 00007400
TAB2(149,1YEAR+3) =(TABOUM/TA821),1YEAR+3))*100,0 00007420
TAB2( 1+9,1YEAR)=ITA8UMA/TA82(111YEAR1)*100.0 00007440

6.. CONTINUE 00007460
C WRITE(6,66) (TAB2(1,1YEARI,TAB2(1,1YEAR+311131,18) 00007480
C66 FORMATI2X11TA821t/,18(1X,2F10.01/)) 00007500

DO 6b 1=1,9 00007520
TA33MA=0.0 03007540
TA80UM=0.0 00007560
TA83(1,IYEAR)=TUITN(19IYR) 03007580
TAq3(1,IYEAR+3)=TUITNW(I,IYR/ 00007600
TA8311+0,1YEAR)=NETPRC11,1YR) 00007620
1C1=IC+1 00007640
DO 69 J=1,11 00007660
TA8DMA=TABOMMEN4SA(1,1YR,J) 00007680
IF(J.EU.ICI) GO TO 141 00007700
TA8DUM=TABDUMMTUITCHILIOYRI+NETPRC(1,1YR/SAT(I,IYR,J))* 00007720

IENASA(1,1YR,J)) 00007740
GO TO 69 00007760

141 TABOUM=TABOUMMTOITCH(1.1YR)iNETPRC(111YR) 0000778U
1 SAT(IIIYR,J1)*(ENASA(1,1YR,J)PORT(I,IYRM 03007800
TABDUM=FABOU4+I(TUITCH(1,1YR)+NETPRC(1,1YR)-5AT 00007820

1 (1,1YRI1C))*PORT11,1YR)/ 00007840
69 CONTINUE 03007860

TA83(1+9,1YEAR+3)=TABDUM/TA8DMA 00007880
6S CONTINUE 00007903

C WRITE(6,701 (T483(I,IYEAR)ITA83(1,1YEAR+3)111,18) 00007920
C70 FURHATI2X10TAB31,/,18(2F10.0,fl1 00007940

DO 74 1=1,11 00007960
TA84(1,1YEAKI=ENROLL(9,1YR,I) 00007980
TA84(IIIYEAR+3)=ENASA(911Y1191) 00008000
00 74 J=1,3 00008020
TA84(111YFAk)=TA84(1,1YEAR)+ENROLLIJ,IYR,11+ 00008040

I ENROLL(.14-4,1YR,I) 00008060
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TA34(1101YEAP4.314,164(1,1YEAR+31+ENASA(J,1YR,1)41. 00008080
1 FNASA1J+4,IYR011 03008100

74 CONTINUE 00008120
C WRITEI6,75) ITA134(111YEAR),TA84(1,IYEAR+3),1=1,11) 00008140
C75 FORMAT(2WTA341,/,111IXI2F10.011/31 00008160

00 78 1=1,11 00008180
SUMA=0.0 00003200
some.o.o 00008220
CNT=0,0 00008240
1C1=1C+1 00008260
00 79 J=1,9 0)008280
SUMB=SUM8+1TU1TCH(JillYR)*ENASA(JIIIYR,I1) 00008300
CNT=CNT+ENAS4IJ,IYR,I1 03008320
1F(L.EQ.IC1) GO TO 142 00008340
SUMA=SUMAIASAT(J,IYR,(/*ENASA(J$IYR11)/ 00008360
GO TO 79 00008380

142 SLIMA=SUMA+(SATIJ,IYR,I)*IENASA(J,IYAII) 00008400
1 -PORT(JelYk)i) 00008420
SUMA=SUMA.CSAT(J,IYRIIC)*PURT(JIIYR)) 0)008440

79 CONTINUE 00008460
7485(1,1YEAKI=SUMA/CNT 03008480
TA05(I,IYEAR+31=SUMB/CNT 0)008500

78 CONTINUE 00008520
C WRITE(6173) (TA85II,IYEAR),TA8511,IYEAR+31,1=1,11) 0)308540
C73 FORMATI2XIITA(35',/,11(1X12E10.01/)) 00008560

REWIND 2 0)008580
READ(21305) ( XEEOIN(I),101,9),(XSTAIN(IA)slA=1.9), 00008600

1 (XLOCIN(18),13=1,9),(XPRIIN(IC),IC=1,91 00008620
305 FORMATI1X,/,4(5E12.01/,4E12.01/)) 00008640

DO 92 1=1,9 00008560
SUMA=0.0 00008680
DO 94 J=1,11 00008100

94 SUMA=SUMA+ENASA(I,IYR,J) 00008723
IFICODE(111).EQ.0) GO TO 93 00008740
SUM8=0.0 03008760
00 95 J=1,F1C 00008780

95 SUM8=SUM84ENASAII,IYR,J1 00008800
SUMB=SUM0+(FACT0i*ENASAIII,IYRIFIC+11) 03008820
IFICODE(I,1).E1.1) FE0145(1,1YR)=504A*FEDINS(111YR) 00008840
IFICODE(1,1)..E1.2) FEOINS1111YRI=SUM8*FE0166(101YR) 00008860

93 IFIC001(1,2).E.0) GO TO 96 0000888)
sum8 =4.0 00008900
00 97 J=1,SIC 00008920

97 SUM8=SUM8+ENASAII,IYRIJ) 00008940
SUM8=SUMB+(FACT02*FNASA(II1YRISIE41)) 00008960
IFICODE(1,2).E{).1) STAINSIIIIYR)=SUMA*STAINSIIIIYR) 00008980
IFICO0E1I,21.U.).2) STAI4SII,IYRI=SUMB*STAINS(IIIYAI 03009)00

96 IF(CODE(1,3).E).0) GO TO 92 00009020
SU48=0.0 00009040
DO 98 J=1,SIC 00009360

98 5048=S048+ENASA(lllYR,J) 00009080
SUMB=SUMB+IFACTO;OENASA(I,IYR,SIC+1)) 0)009100
IFICODE(1,3).EI).1) LOCINS((,1YR)=SUMA*LOCINS(liplYq) 000091?0
IFICOOE(If31.C1.2) LOC1NSIIIIYR)=SUMB*LOGINS(I,IYR) 00009140

92 CONTINUE 00009160
00 125 1=1,9 0)009180
TOICST=0.0 00009200
TOTREV=TNREVII)*(1.0-TPC(I)) 0)009220
DO 126 J=1,11 0)009240
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(Appendix P, continued)
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TOTCST=TOGSTilAVEGSTIWIYRI*IENASAII,IYR,J) 00009260
-1EN8U11(11;1MIJ)// 00009280
TOTREV=TOTREV+ITUITNW(1,1YR) *IENASAI(IIIYR,J) 03009300

1 -ENR0111111YR,J))) 00009320
126 CONTINUE 00009340

1 OTAL=XFEDINCIHASTAINII)+XLOCINI()+XPR11411/ 00009360
INOUCE11,1,IYEAR1=ITOTOST-TOTREVI*WEOINIIWOTAL) 00009380
INOUGE(II21YEAR)=(TOTC5T-TOTREV)*(XS1AINI1) /TOTAL/ 00009400
INOUGEI193 1YEARI=ITOTCST-TOTREVMXIOCINIWTOTALI 00009420
1NDUCE(1,4,1YEARI=ITOTCST-TOTREV)*(XPRI1NII)/IOTAL1 00009440

125 CONTINUE 0)009460
C WRITE(61127) ((14DUCE111J1YEAR/tJ=1,41,1=1,9) 00009480
C127 FURMAT(2X0INOUGED FINANCIAL EFFECTS' /,9(1X, 00009500
C 1 4F12,0,/)) 0000952)

SUMA=FEDSA11,1YR1+FEOSA(2111YR) +FEDSAI3,(YR)+FEDSA15,1M+ 00009540
1 FEDSA(6,1YR)+FE)SA1711YRI.FE0SA(911YR1 0)009560
SUMB=FEOSA(4,1YR)+FEDSA18,IYR) 00009580
IF1SUMA.LT.0.01 SUMA=-SUMA 00009603
/FISUMB,LT.0.0) sow,suma 00009620
IF(SUMA.0.0.0.040.SUMB.E3.0.0) M=1 03009640
IFISUMA.E14,0.0.AND.SUMB.GT.0.0) M=3 00009660
1FISUMA.GT.0.0.A40.SUMB,GT.0.0) M=4 03009680
IFiSUMA.EQ.0.0.W.SOM8.EQ.0.0) GO TO 110 00009700
00 112 1 =119 00009720
IFIFEOSA(I,IYA)4.EQ.0.01 GO TO 112 0)009740
IF(FOCUT11,1YR).GT.7500.0,AND.M.EQ.1) M=2 00009760
CNT=FEDSAII,IYR1 03009780

112 CONTINUE 03009800
TAB71M,1,1YEAR1=CNT 00009820

110 SUMA=STASA(1,1YR)+STASA(2,1YR1+STASA(3,1YR)+STASA(5,1YR)+ 00009640
1 :iTASINI6p1YR)4.STASA17,IYR)+STASA(9lYR) 00009860
SUM8=STASA(4,1YR1+STASA18,1YR, 00009880
IFISUMAAT.0.01 SUMA=-SUMA 00009900
IFISUMB.LT.0.01 SUM8=-SOMB 00009920
IFISUMA,GT.O.0.AND.SUMB.E0.0.01 Mn I 00009940
IFISUMA.EQ.0.0.A40.SUM11.GT.0.0) M=3 00009961
IFISUMA.GT.0.0.ANO.SUMB.GT.0.0/ M=4 00009980
IF(SUMA.e.1.0.0.4040.SUMB.E(4.0.0) GO TO 113 00010000
00 114 1=1,9 00010020
IFISTASA(I,IYK).EQ.0.0) GO TO 114 00010040
IF(STACUT(1,1YGT.7500.0.AN0.M.Ell.1) M=2 00010)60
CNT=STASA(IIIYR) 00010380

114 CONTINUE 00010100
TAB7(492,1YEAR)=GMT 03010120

113 TA87(5,111YEAR)=FEUINS11,1YR) 00010140
TA87(6,1,1YEAq1=FEDINS(2,IYR)+FE0INS13,1YR)+FEDINS(4,1YR) 00010160
TA87(711,1YEAR)=FEDINS(511YR1+FEDINSI61YR)+FEOINS171YRI+ 03010180

1 FEDINS(8,IYR) 03010200
TA87(8,1,1YEAR1=FEDINS(9YR) 0)010220
TA87(5,211YEAR1=STAINS11,1YR} 0)010240
TA37(6t2,1YEAR)=STAIN5I2IIYRII.STAINS(3,1YR),STAINS(491YR) 00010260
TAB7(7,211YEAR)=STAIN5(5pIM+STAIN5I6,1YR)+STAIVS17,1YR). 03010280
1 STA1NS(8,1YR) 03310300
TAB7(8,211YEAR1=STAINS(9,1YR) 00010320
TAB7(513,1YEAR)=LUGINS(ll1YR1 00010340
TAB716 3,1YEAR)=LJCINSI2 IY4)+10CINSI311YR)*L)C145(4,1YR, 03010350
TA8717,311YEAR)=LUCINSt5t1YR14.10CINS1611YR1+1.3C1NS(711YR/+ 00010380

1 LOCINS(8,LYR) 00010400
TA37(813,1YEARI=LOCINS19,1YR/ 00010420
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TABM),IIIYEAR)=FLOSTAIIYR,
TAB7I9,211YEAR)=-FLOSTAIIV1
TAB7I10,1o1YEARA=FEDLOCIIYRI
TA07(10,2,1YEAR)=-FEDLOC(PM
1F(PliC.EQ.1) WRITEI6,I22) (ITA87111J,IYEAF),J=1,5),I=1,13)

122 FORMATI1ApiTA671t/110(1X0F14.0,/)I
DO 115 1=119
IF(I.CQ.4.UR.I.E7.8) GO TO 115
DO 117 J=ICIII
TA8812A4,1YEARI=TAB8(2,411YEARI+ITUITCHII,IYWO

1 ENAS4(1,1YR,J))
117 CONTINUE
115 CONTINUE

TA8811,411YEAR)=-TA08(2104,1YEAR)
00 217 1=1,3

217 TAB9(4,411YEAR1=TA86(4,401YEAF)+TA6811,4,1YEAR/
00 118 1=1,4
M=1
1F(1.00.4) M=5
TA8815,M11YEAR)=INOUCE11,10YEAR/
FA8816,M,IYEARA=INDOCEI2,11IYEARIfIN0UCE13,111YEA

1 INDUCEI4,1tIYEAR)
TA3817,41IYEA10=INOUCE15,111YEARVIINDUCEI6,1,1YEARI+

1 INDUCE(7,1g1YEAR)+INDUCE(8,1,1YEAR)
TA9613,M1IYEAR)=INDUCE1911,1YEAR)

118 CONTINUE
DO 119 1=1,11
TA38(5,4p1YEAR)=T48815,411YEARIMENASA(1,1YRII)

1 -ENPOLLII,IYR,11)*TUIT41111YR/1
TA138(6,41IYEAR)=TA8816,4,1YEAR/#1(ENASAI2IIYRIII
1 -ENROL112,1YR,I1)*TUIT412,1YR)I+IIENASA13,IYRIIII
2 -ENROLLI3,1YR,I))*TUIT4(3,1YR1)+IIENASA14,1Ykol)
3 -ENROLL(4,1YRIM*TUITNI(4,1YR1/
TA88(7,4,1nAR)=TA0817,40YEARM(ENASAI5,1YR11)
1 -ENROLL15,1YR,1)1*TUIT4I5,1YR/I+IIENASAI6/1YR,II
2 -ENR01.11611YR,11/*TUIT4I6tlYklI+I(ENASA(7,1Y7,1)
3 -ENROLL17,1YR,III*TUITN(701YR)IMENASA(8,1Y11,1)
4 -ENRPLL(8,IYP,I))*TUITN(8,IYR)I
TA88(8,4,1YEAR)=T88818,4,1YEARI+11ENASA(911YRt1)
1 -ENROLL19,1YRIIH*TOITN(9,1YR)I

119 CONTINUE
IFIPRC.EQ.1) WRITLI6,123I IITAB811,JOYEAR),J=1,5}11=1,101

123 FORMATIIWITA83'1/1110(1X15F14.0s//,
DO 120 1=1/10
DO I20 J=115
TA8911,J,IYEAkI=TA81(1,JOYEAR)+TA381I,J,IYEARI

120 CONTINUE
00 130 1=5,8
00 130 J=1,5
IF(J.00.41 GU TO 130
DELTA=TA8711,J,IYEiKI*TA3811,..111YEARI
TA89(1,JOYEAR)=TA87(1,0,1YEAR)+TA88(1,J1IYEAk)
IFIDEITA/LE.0/0I GO TO 130
SUNA=40SITAG7II,J,IYEAM
SUM8=A8SITA03(1,J,IYEAM
TAB9(1/JOYEAR)=T437IIIJOYEAR)
IF(5J43.GT.SUMA) TA99(1,J,IYEAR)=T4118(I,JOYEAR)

130 CONTINUE
IFIPRCEQ.11 WRITEI6,1241 (iTA3911,3,1YEAR),J=1$5),1=1110/
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(Appendix F, continued)
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124 FORMAIIIWIA(39),/,1011Xt5F14.0,/)) 03011520
SUMA=0.0 00011640
SUM8=0.0 00011660
DO 121 N=1,5 00011580
DO 121 J=1,8 00111700
TA86(NIIYEAR)=T4361N,IYEARIflA89(30,1YEAR) 00011720

121 CONTINUE 00011740
TAB101101YEAR)=T401(1,1YEAR) 00011760
TA8101211YEAR)=T461(21IYEAR/ 03011780
TAd10(301YEAR)=FAIO(IYEAR) 030118)0
TAR10(4,1YEAR) =SA1011YEAR1 00011820
TA810(501YEAR)=T46113,1YEAR/ 00011840
TAB10(6t1YEAR) =TA111(4,1YEAR) 00011660
TAB/0(7,1YEAR)=FEDLOCHYR/ 00011880
TAB10(8,IYEAR) =FEDSTAIIYR) 00011900
TAB10(911YEARI.FEDLOC(IYR1*FEOSTA(1YRI 00011920
TA81011011YEARI=TU1INWI111Y70 00011940
TA810(119ITEARI=TUITNW12,1YRI 00011960
1A810112t1YEAR)=TU1INW13,1YR1 00011980
TA310113,1YLAU=TUIINW(4,1YR) 00012300
SUMA=0,0 00012320
SUM6=0.0 00012040
DO 503 1=517 00012060
DO 503 J=1,11 00012080
SUMA=SUMA+ENASA(1,1YR,J) 00012100
SOMB=SUMWTUITNWIltlYRASENASA(1,1YRIA/ 0)012120

503 CONTINUE 00012140
TA310(14,1YEAR)=SUM3/SUMA 00012160
TA4310115,1YEAR)=TUITNW(811YRI 03011180
TA810(1611YEARI=TUITNW(911Y1) 0001?200
TA010117,1YEARI=l( TA62(1,1YEAR*3)/IA82(1,1YEAR))*100.0)-100.0 03012220
TA310(131,1YEAR1 =NTA82(2,1YEAR+3)/TA82(2plYEAR))*130.01-100.0 3)01220
TAB10(19,1YEAR)=I(TA82(3,1YEMO-3)/TA8213,1YEAR)).100.0)-130.0 00912260
TA610120,1YEAR).(tTA82(4,1YEA+31/TAB21411YEAR11*100.0)-100.0 03312280
TA810(21,1YEAR)=McA82(5,(YEAR43) +TA82(611YEAR+3)* 00012300

1 TA62(7,IYEAR+3))/ITA82(5,1YEAR)+TA12(611YEAR)+TAB217, 00012320
2 IYEARI))*100.0)-100.0 00012340
T4B10(22,IYEA81=IITAB2(81IYEAR+3//T462(811YEAR))*100.0j-100.0 00012360
TA810123,1VEAP/=(ITA82(9,1YEAR+3) /TA82(91IYEAR))4,106.0)-100.0 03012380
SU4A=J.0 03012400
5UM8=0,0 00012420
DO 502 1.1,8 00012440
SUMA=7AB4(111YEAA)+50MA 0)112450
SUM8=TA04(1,1YEAR+3)+SUM8 00012480

502 CONTINUE 03012500
TA810(24,1YLAR) =((SUMB/SJMA) *100.0)-100.0 0)012520
TA010(2511YEAR)=HTAB4(91IYEAR+31/TA84(9,1YEARI1*100.0)-100.0 00012540
TA810/2611TEARI=MTA84(10tIYEAR+31+TAE34(1111YEAR+3)// 03012560

1 ITA84(1011YEAR)+TA84(11,IYEAR)))*100.01-100.0 00012580
TA810(2711YEARWA86(1.1YE4R3 00012600
TAB10(23,1YE4R)=TA864211YEAR/ 03012520
TAB10(21,1YEARI=TA86(311YEAR/ 00012640
TA610(30/1YEPO=TA6611.1 YEAR)+TA86(2,1YEARI*TA803,1YEAR) 00012660
TA61031,1YEAR)=TA96(511YEA2) 03012583
TA810(32,1YEAR)=TA66(4,IYEAR) 00012700
1110(34tAYEARI=TAE110(3011YEAR) +TA36(411YEARI+TA3615,1YEAR) 0)012720

C CHANGED TA3912,... TO TAB911,... TO GET PLUS VALUE JF 11/12/73 00012735
TA810134,1YEARWAB9(194,IYEAP) 00012740
DO 230 1=10 00012760

225,
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(Appendix F, continued)
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00 230 J=1,11 03012780
SUMA=SUMA+ENROLLII,JYR,J) 00012800
SUMB=SUMBIIINASA(1,1YRIJ) 00012820

230 CONTINUE 00012840
DELTA=SUM8SUMA 00012860
IF(DELTA.LE.0.0) GO TO 231 00012800
DO 232 N=115 00012900

232 TA86(461YEAR) =CA86(NOYEAR)/DELTA 00012920
GO TO 233 00012940

231 DO 234 N=1,5 00012960
234 TA86(NglYEAR)=-1.0 00012980
233 CONTINUE 00013000

IF(PRC.D3.1) WRITE(6,225) (ITAB6(11.1),J=1,3),1=115) 00013020
225 FORMAT(IWTAB61,65(1X0E15.01/)) 00013040

20 CONTINUE 00013060
YEAR1=1973 + YEAR1 00013380
YEAR2=1973 + YEAR2 00013100
YEAR3=1973 + YEAR3 00013120
WRITE(4,91) RNAME,OESCRP,TABI,TA82,TAB3,TAB4pTA05, 00013140

1 TA86,TA87.TA(38,TAB9,YEAR1,YEAR2,YEAR3ORTCUTIAIOCUT 00013160
2 IIPAG,VERSN,TIME,DATE,INIT,FAID,SAID,TA810,FKOD 00013180

91 FORMAT110A41/.12118A4,/),166(5F16.2*/),4F16.2s/$316.2E10.0, 00013200
1 /,2013,/,F4.1115A4,/,6E10.011/1,2015F16.20)p2F16.2,312) 00013220
WRITE16,949) 00013240

C PROGRAM IDENTIFIER ADDED JF 11/12/73 00013255
999 FORMAT(IXONCFP03 I EXECUTION OF MN...FORT COMPLETED') 00013260

STOP 00013280
END 00013300
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(Appendix F, continued)
RPT

C THIS IS THE REPORT WIDJLE FOI THE NATIONAL COMMISSIOVIS 00000010
C MODEL. THE PRJGRAM READS THE DATA FROM FILE 'IN' AND 00000020
C PRODUCES A Fandoreo REPORT OUIPUT. 00000030
C 03300040
C 00000050

INTEGER IN, JJT 00000060
INTEGER PAGE, IPAG 00000)70
INTEGER YEAkl, YEAR2, YEAR3 00000080
INTEGER FKOD 00300390
DIMENSION RNA4E(13), DESCRP(18,12) 03000100
DIMENSION 7481(7,3), 1432(18,61, TA34(11,6) 03000110
DIMENSION TAt13(18,6) 01100120
JIMENS104 T/485(1116), 1436(5,3), 1487(10,5,3) 03000130
DIMENSION TA38(1),5113), 11489(1015,3), IA810(34,3) 0)000140
OIMENSION TOTAL(6), T0TALX(6) 03000153
OIMENSION YEARS(3) 00000160
DIMENSION IPAG(20), TIME12), DATE121 03000170
DIMENSION FAI0(3), SAID(31, FK0D(3) 00000180
DIMENSION TYP3ES(516) 0300019)
REAL YEARS 00000200
REAL TOTAL, TOTALX 00000210
REAL RNAME, DESCRP 0)000223
REAL TABI, TAB2, 1483, TA34, T435, TAB6, tAB7, T418 03300231
REAL T469, I4O10 00000240
REAL PRICUT 03000250
REAL AIOCJT 0)000250
REAL VERSN, TIME, DATEIAM(T 03000270
REAL F410, SA10 0)000280
REAL RYEAR, fESII, TEST2, ATEST 33000290
REAL TYPDES 00000300
OATH TESTI /1-(11/, TEST2 /3HALL/ 0)000310
0AT4 TYPDES /'(8L0', 'LK G01 'RANT', ') ', ' ', 03000320

* '(CAP', 0ITAT', 'ION)', ' ', ' ', 00000330
* '(PE2', ' STU', ')ENT', ' AID', 'ED) ', 03000340
* '(MIX', 'ED I', 'YPES', ') ', 4 ', 03000350
* .(VJM'g 'E SP', 'ECIF', '1E0)1, ' ', 03000360
* '(NJ"', 'E) ', ' ', I I, I '/ 03000370

C 00000380
C 0300039)
C INOUUIFYING UNIT NJMBER F01 TERMINAL 030004)0

INT = 5 0)000410
OUT = 6 03000420

C 03000433
C 00000440
C BEGINNIN; TO RdA) THE INPJT FROM THE MODEL PROGRAM'S OUTPUT 00000450
C 0300045)
C 0100047)

IN=4 00000't8)
READ( I 4, IJO) Q '(Ait, DESCRP, TA31 1 TA321 TABS, TA34, TABS, 00000490

*TA861 TAB7, fAtiB, T439, YEARI, YEAR29 YEAR3, PRTLITI 410CJT, 0)3005)0
MAGI VERSN, TIME, pArE, INIT, FAID, SAID, TABLO, FKJD 00000510

100 FORMAT 110,14, /1 12(1844,/), 166(5E16.2,/), 4F16.2, /I 316, 0)000520
*2F1).0, / 2013, /I F4.1* 244, 244, 44 / 6F10.0 / 20(5F16.2,/), 0)000530
*2F16.2, 312) 00000540

C CHANGING FORM .0 YEAR 00000550
YEARS(1) = YEA21 00)00560
YEARS12) = YLAR2 00000570
YEARS(31 m YEAR3 0)000530
ILEVEL = PRIOUT 0000059)
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(Appendix F, continued)

RPT
4RITEIUJT01971 03000530

197 FORMAT (IX. 'NCFP35 A SET ONE SPACE ABOVE TOP OF PAGE, ', 03000610
**CARRIAGE RETURN FOR 3UTPJT1/ 00000623
READIINT.198) ATEST 03003630

198 FORMAT (IX. 1A4) 03000640
C 03000650
C 03300560
C THIS IS THE C1NTROL SECTI3N FOR SELECTING REPORT SEQJE4CL 00000670

AN) DEPENDS UPJN CONTROL PARAMETERS PASSED FROM MDL. 0)003680
C 03300690
C TESTING Tj SEE IF MATRIX IPAG NONZERO 00000700
C IF SO, THEN TABLE NUMBERS ARE AODED, ELSE 03030710
C USED AS AVAILAJLE 03000723

IF ((ATEST .EQ. ELSTI1 .01. iATEST .EQ. TEST211 OD Ti 64 03000730
DO 63 I = 1,20 0)000740
IF (IPAG(I) .NE. 0) GO TO 69 00000/50

63 CONTINUE 00000760
64 00 65 I = ii 20 03030770

IPAGII) = I 00000780
65 CONTINUE 00000790
69 PAGE = 1 03000800

GO TO 71 00000810
73 PAGE = PAGE + 1 00000820

DO 15 ICON = 1,2) 00000330
1743 = IPAGIIC3N1 03000840
IF (ITAB .EQ. 11 GO TO 1 00000850
IF (ITAB .EQ. 2) G3 TO 2 03000860
IF (ITAB .EQ. 31 GO T3 3 03000870
IF (ITAB .EQ. 41 GO TO 4 00000830
IF IITA8 .EQ. 5) GO TO 5 03000943
IF (ITAB .EQ. 6) GO TO 6 00000900
IF (ITAB .EQ. 11 GO TO 6 03000910
IF (1TA3 .EQ. 3) GO TO 6 00000920

75 CONTINUE 03000930
GO TO 999 00000940

79 PAGE = PAGE + 1 00000950
GO TO 75 00000960

03000970
THE VALUES FOR ALL TAoLES HAVE GLEN READ INTO CORE. FROM 00000980

C THIS POINT UN If IS MERELY LISTING THESE OUT IN A FORMATTED 00000990
C REPORT. 03001000
C 00001010
C 03001020
71 CONTINUE 00001033

00001043
WRITEIOJT.1011 00001050

101 FORMATIIHI) 00001060
WRITE(OUT0251) 00001070
WRITEIOUT.104/ 03001080

103 FORMATIIXI /, /) 00001090
104 FORMAT (IX, /) 03001100

WRITE(OUT,105) P.kGE 03001113
105 FORMAT (1X, 'NCFe105 ', 11X, 'NATIONAL COMMISSION ON THE FINAN,SIN3003001120

*, 12X, 'PAGE', 1X, IL) 0)001130
WRITEIOUT11071 VERSNIOATE 03001140

107 FORMAT I1X, IVE.01 F4.1, 16X, 'OF POSTSECONDARY EOJCATION', 03001150
15X, 244) 00001160
WRITEIOUT, 139) INIT, TIME 00001170

109 FORMAT (IX, A4, t23X, 2441 00001180
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(AppenJix F, continued)
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WRITE(00Y,1111 444NE 03001190
111 FORMAT (IX, 4X, 'ANALYSIS OF ', 10A4) 00001200

WRITE(OUT,113) Y]ARI, YEA22, YEAR3 00001210
113 FORMAT (IX, 4X, It-OR YEARS 1, 14, 't 's 14, 1, ', 141 00001220

WRI/EIOJT/ 10,t1 00001250
WRITE(OUrt121) 00001240

121 FOHMAT(IX. 12X, 'THE F3LL)WIN3 TABLES PRESENT AN ANALYSIS OF THE 00001250
* 0)001260
WRITE(UOT,122) 00001270

122 FORMAT (IX, 114, 'ALTERNATIVE FINANCING P4UP0SAL IDENTIFIED 433VE.0)001280
a') 00001290
WRITE(00T, 123) 00001300

123 FORMAT (IX, 12X, 'A CUMUN SET OF 54SE DATA IS USED (FOR C04PARAT100001310
VE') 0)001320
WRITE(OUT,124) 00001330

124 FORMAT (IX, 12X, 'PO?)SES) IN THE ESTIMATION OF THE ENR0LIMENT ANO))01340
*D 11 00001350
ogITE(OUT, 1251 00001360

125 FORMAT (IX, 12X, "FINANCIAL I4PLICATIDNS 3F EACH ALTERNATIVE. T13E500)01373
*E '1 00001380
WRITE(OUT,15) 00001390

126 FORt4AT(IXo 12X, "'BASELINE'' )4TA ARE SHOWN IN THE FOLLOWING TA8LES00001400
'1 00001410

WRITE(OUIt127) 00001420
127 F0RMAT IIX, 12X, 1FDR COMPARATIVE PURPOSES. IN ADDITION' TAE '10)301430

WRITE(0UT,I25) NAME 00001440
123 FORMAT (IX, 12X, 10A4, ' PROPOSAL') 0)001450

WRITE(Oat 129) 0030145)
129 FORMAT (IX, Le?X, 'INCLJOES THE FOLLOdING POLICY ASS(JWPTI0NS AN) 4000001470

*UL3'1 0)001480
WRITHIUT,12921 00001490

1292 FURMATI1X1 I2X, 'RESULT IN THE FOLLOWING IMPACTS:') 00001500
*iRITEIUOT,104/ 01001510
dRITEIOUT91311 YEARit YFAR2, YEAR3 00001520

131 FORMAT (1X, 37X, 3X, 14, 8X9 14, 8X, 14) 03001530
WRITE(OUT,133) 00001540

133 FORMAT (IX, 4X, 'FINANCING CAANGES: ', /) 0)001550
NAITC1OUT,135/ (14rilIIII/9 1=1,3) 0)001560

135 FORMAT (IX, 5X, 'FEDERAL STUDENT 410 ', IJX, 3F12.0) 00001570
WR1TEIUdTp136/ F6410 03001530

136 FORMAT (1X1 IX, 'MAX ELIGI3LE FAMILY INCOME ', 3F12.0) 00001590
WRITE(oUT,131) (1431(2,11, 1=113) 03001600

137 FORMAT (IX, 6X, 'SIATE STJUENT AID ', 12X, 3f12.0) 00001610
WRLTE(OUT,1361 SAID 30001620
WRITEIOUT.1311 (T481(3,1)1 1=1,3) 03001630

139 FORMAT (IX, 6X, 'FEDERAL INSTITUTIONAL AID ', 4X, 3F12.0) 00001640
K = 5 00001650
IF (FX)0(1) .EQ. 0) X = 6 00001660
If (FK0011) .EQ. II K = 1 00001670
IF (FK0011) .E). 2) K = 2 00001680
IF (FX00(1) .FQ. 3) K = 3 00001590
IF tfKnatil ,,E9 4) K = 4 00001700
WRITEWUT91401 (TYPOES(J.K) 9 J = 1,5) 00001710

140 FORMAT (IX, 8X, 5A4) 00001720
WRITE(OUT,141) 1T43114,11, 1=1,3) 03001730
X = 5 00001740
IF IFKOD(21 .EQ. 0) K = 6 00001750
IF (FX)0121 .E.). 11 K = 1 00001760
IF (FX00(21 .FQ. 2) K = 2 03001770

229
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IF (UK00(2) .II. 3) K = 3

IF (F400(2) .E4. 4) K = 4
WRTTE(UUT,142) (TYPI)ES(J,K), J = 1,5)

00001710
03001793
00001800

142 FORMAT (1X, 8X, 5A4) 1001810
141 FORMAT (1)(0 6X, 'STATE INSTITUTIONAL AID ', 6K, 3F12.0) 03001820

WRITE(0UT,143) ITA31(5,1), 1=113) 00001330
143 FORMAT (IX, 6X, 'TUITION AT PUBLIC INSTITUTIONS', 3F12.0) 00001840

WRITE(OUT,145) (TA31(6,1), 1=101 00001850
145 FORMAT IOC, bX, 'FE0E0.AL AIO TO STATES', 9X, 3F12.0) 00001860

WRITE(OUT,I47) ITAB1(7,1), I*1,3) 00001870
147 FORMAT (IX, 6X, If-tDERAL AID TO LOCAL GOV ', 5X, 3F12.0, I, /) 30001880

WRITE(OUT, 151) 00001890
151 FORMAT (IX, 4X, 'SUMMARY IMPACT MEASURES:', /) 000019)0

WRITE1001,153) 00001910
153 FORMAT (IX, 6X, 'PERCENT CHANGES FROM BASE ENROLLMENT') 03001920

DO 155 K = 1,6 00001930
155 TOTAL(K) = 0.0 00001940

00 151 K = 1,3 00001953
IF (fA82(1,K) .E). 0) GO TO 1572 30001960
TOTAL(K) = 100 * (TA8211,K+3) - TA32(1,K)) / TAB2(1,K) 00001970

157 CONTINUE 00001980
GU TO 1574 00001990

1572 TOTAL(K) = 0.0 00002003
GO TO 157 00002010

1574 CONTINUE 00002020
WRITE(UUT,159) (VITAL(!), 1=113) 00002)30

159 FORMAT (1X, 3X, ,Puinlc 2 YR COLLEGES', SX, 3F12.2) 00002040
00 161 K = 1,6 00002050
TOTALIK) = 0.0 00002360

161 TOTALX(K) = 0.0 00002070
00 163 K = 1,3 00002080
DO 163 J = 2,4 03002390
TOTAL(K) = ITA32(J,K+3) TAB21J,KI) + TOTAL(K) 00002100

163 TOTALX(K) = TOTALX(K) + TA82(J,K) 03002110
DO 165 K = 1,3 00002110
IF(TOTALX(K) .F3. 0) G9 TO 1652 00002130
TOTAL(K) = 100 * TOTALIK) / TOfALX(K) 00002140

165 CONTINUE 00002150
GO TO 1673 00002160

1652 TOTAL(K) = 0.0 00002170
GO TO 165 00002180

1678 WRITE(OUT,167) (TOTAL11). I = 1,3) 00002190
161 FORMAT (IX, 8X, 'PLIqLIC 4 YR COLLEGES', 8X, 3F12.2) 03002203

00 169 K = 1,6 00002210
TOTAL(K) = 0.0 03002220

169 TOTALX(K) = 3.0 03002233
DO 171 K = 1,3 00002240
00 171 0 = 5,8 03002250
TOTAL(K) = (TA12(J,K+3) - TAB2(J,K)) + TOTAL(::.) 0/002260

171 TUTALX(K) = TOTALX(K) + TAB2(J,K) 000022/0
DO 173 K = 1,6 00002280
IFITOTALXIK) .EQ. 0) G3 TD 1732 00002290
TOTAL(K) = 100 * 10141(K) / TOTALX(K1 03002300

173 CONTINUE 00002310
GO TO 1/38 03002320

1732 TOTALIK) = 0.0 00002330
GO TO 173 03002340

1734 WRITE(OUT,175) (TOTAL(1). 1=1,3) 00002350
175 FORMAT 11X, 3X, 'PRIVATE COLLEGES, ALL', 7X, 3F12.2) 00302360
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DO 177 K a 1,3
IF (T482(9,K) .E1. 01 GO TO 1772
TOTALIK) 4 100 * (IA8219.1(43) - TAB219.10) / TAB2(9,K)

171 CONTINUE
GO TO 1798

1772 TOTAL(K) = 0.0
GO TO 177

1798 WRITEIOUTIP179) (TOTAL([), 1=113)
174 FORMAT (1X, 8X, 'NONCOLLEGIATE'l 15)(1 3F12.21

00 181 K = 1,6
TOTAL(K) = 0.0

181 TOTALX(K) = 0.0
DO 183 K = 1,6
00 183 J = 1,8

183 TOTAL(K) = TA84(10() TOTAL(K)
00 185 K = 1,3
IF (TOTAL(K) .EQ. 0) GO TO 1852
TOTAL(K) a 100 * ITOTALIK+3) - TOTALIK)) / TOTALIK)

185 CONTINUE
GO TO 1858

1852 TOTAL(K) = 0.0
GU TO 185

1858 WRITEIOUT.1871 (TOTAL((), 1=1,3)
187 FORMAT (IX, 8X1 sUNDE4GIA0UATE, UN)ER $1000001, 3F12.2)

DO 189 K = 1,6
189 TOTAL(K) = 0.0

00 191 K = 1,3
IF (TA8419,K) .E). 0) 00 TO 191
TOTALIK) = 10) * (TA34(9,Xf3) - TA84I,K)) TAB4(9,K)

191 CONTINUE
WRITE(OUT,193) (TOTALII), 1=1,3)

193 FORMAT I1X, 8X, 'JNOERSRADUATE. $10- 14,999', 3X, 3F12.2)
DO 901 K = 1,6

901 TOTAL(K) = 0.0
DO 903 K = 1,6
DO 903 J = 10,11

903 TOTALIK) = TAB4IJ,K) TOTAL(K)
DO 905 K = 1,3
IF (TOTALIK) .EQ. 0) GO TO 9052
TOTAL(K) = 100 * (TOTAL(K+3) - TOTAL(K)) / TOTAL(K)

905 CONTINUE
GO TO 9058

9352 TOTAL(K) = 0.0
GO TO 905

9058 WRITE(OOT,907) (TOTAL((), 1=1,3)
907 FORMAT (1X, 8Xr 'UNDERGRADUATE, $15,000 C OVER",

2F12.2)
00 909 K = 1,6
TOTAL(K) = 0.0

9)9 TOTALX(K) = 3.0
00 911 J = 1,11
00 911 K = 1,6
TOTAL(K) = TA34(J,K) TOTAL(K)

911 TOTALXIK) = ITA84(J.K) * TA85(J,K)) TOTALX(K1
DO 913 K = 1,3
IF (TOTAL(K) .EQ. 0) GO TO 9132
8 = TOTALX(K) / TOTAL(K)

9114 IF (TOTAL(K+3) .E0. 0) GO TO 9134
A = TOTALX(K+3) / TOTAL(K+3)

231

03002370
00002380
00002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
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03002490
00002500
03002510
00002520
00002530
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9116
913

9132

9134

9138
915

195

C

C
C

C

C

2

201

203

205

207

209

211

213

215

217

RPT

TOTALIK) =Affi
CONTINUE
GU TO 9138
8 = 0.0
GO TU 9114
A = 0.0
GO TO 9116
WRITEWUT1915) (TOTALM, K=1,31
FORMAT(1X, Ix, 6X1 'AVERAGE U.G. GRANT INCREASE- $',
WRITE(OUT,207)
WRITE(OUT,195) (DESCRP(1,110 1=1,18)
FORMAT 11X, 1844)
WRITE(OUT,195) WESCRP41,02), 1=1,18)
!-!RITEIOUTp1951 (0E5CRP(1,3). 1=11181
WRITE(OUT,195) (DESCRP11,4), 1=1,18)
WRITE(OUT,195) ()ESCRP1105). 1=1113)
WRITEIOU11195) (OESCRP(I16), 121,131
MRITEIOUTp195) (OESCRP(1,7), 11p18)
WRITE(001195) (DESCRP11,8), 1=1,18)
WRITE100,195) (DESCRPII,9), 1210114
WRITE(DUT,195) (JESCRP(1,11), 101118)
WRITE(00T0195) (DESCRP(1$12)1; 1=1,18)
WRITE(OUt,104)
WRITEOUT,251)
GO TO 73

BEGINNING PAGE 3 - IABLE 2A

CONTINUE
WRITE(OUT,101)
WRITE(OUT,104)
WRITE(OUT.105) PAGE
WRITE(OUT,107) VERSN, DATE
WRITE(OUT,1091 141T, TIME
WRITEIOUT11111 RNIAME
WRITECOUT01131 YE4R11 YEAR2 YEAR3
WRITE(OUT,201)
FORMAT (1X, /r 1Xp 32X, 'TABLE 2,61, /)
MRITE40UT,203)
FORMAT (IX, 2X,

*1 BASELINE ', 2X,
ALTERNATIVE )

WRITE(OUT,205) YEARI, YEAR2, YEARS, YEAR', YEAR?, YEAR3
FORMAT (IX, 14X, 2X, 3X, 14, 2X, 3X, 14, 2X, 3X, 141 2X,
*2X, 3X, 14, 2Xr 3X, 141 2X, 3X, 14)
FORMAT (IX, 1)
WRITE(OUT,209)
FORMAT11X, 'ENROLLMENT', /)
WRITE(1)01.'211) (1482(1,1), 121,6)
FORMAT (LX, 'PUBLIC 2 YR ', 2X, 3F9.0p 2X, 3F9.0)
WRITE1000213)
FORMAT (IX, 'PUBLIC 4 YR t)

WRITE(OUT,215) (TA8212,1), 1=1,6)
FORMAT (IX, ' LOWER DIV ', 2X, 3F9.0v 2X, 3F9.0)
WRITE(OUT,217) (1482(3,1), 1 =1,6)
FORMAT 11X, 1 UPPER DIV ', 2X, 3F9.01 2X, 3F9.0)
WRITE(OUT,2L9) (TAB2(4,11, 1=116)

232

3F12.2)

00002960
00002970
00002980
00002990
00003000
00003010
00003020
30003030
00003)40
00003050
00003060
00003070
00003080
00003090
00003100
00003110
03003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
00003290
00003300
00003310
03003320
00003330
0)003340
00003350
00003360
00003370
00003380
00003390
03003400
00003410
00003420
03003430
00003440
00003450
0)003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
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219 FORMAT (1X. ' GRADUATE ', 2X, 3F9.0, 2X, 3F9.0) 00003550
DO 220 K = 1,6 00003560

220 TOTALIK) = 0.0 00003570
DO 2201 K = 1,6 03003583
DO 2201 J = 1,4 00003590

2201 TOTAL(K) = TOTAL(K) TAB2(J,K) 0)003600
WRITE(OUT,221) 1)TAL 0)003610

221 FORMATI1X, 41* SUBTOTAL ', 2X1 3F9.0, 2X, 3F9.311) 00003620
WRITEIOUT,223) I745215,11, 1=1,61 03003630

223 FORMAT (IX, 'PRIVATE 2YR ', 2Xt 3F9.0, 2X0 3F9.0) 00003640
WRITE(OUT,225) 00003650

225 FORMAT (IX, "PRIVATE 4YR 2X) 00003660
WRITEOUT,227/ ITA82(6,1), I=1,61 00003670

227 FORMAT (IX, L0WER DIV ', 2K, 3F9.00 2X, 3F9.0) 00003680
WRITE(OUT,229) (TA52(7,I), 1=1,6) 03003690

229 FORMAT (IX, ' UPPER DIV ', 2X, 3F9.0, 2Xt 3F9.0) 00003700
WR1TEIOUTt231) ITA32(811), I=1,61 03003710

231 FORMAT (IX, GRADUATE ', 2X, 3F9.00 2X, 3F9.0) 00003720
DO 233 K = 1,6 00003730

233 TOTALIK) = 0.0 00003740
00 235 K = 1,6 00003750
DO 235 J = 5,3 00003760

235 TOTALIK) = TUTAL(K) TA32(JIK) 03003170
WRITE(00,237) TOTAL 00003780

237 FORMAT (1X, 1* SUBTOTAL ', 2X, 3F9.01 2Xt 3F9.0, /) 00003790
WRITE1001)1239) (TAB2(9,I), 1=1,6) 03003900

239 FORMAT (iX, 1N0NCOLLEGIATE ', 2X, 3F9.0, 2X1 3F9.0) 00003810
DO 241 K = 1,6 03303820

241 TOTALIK) = 0.0 00003830
DO 243 K = 1,6 00003840
00 243 J = 1,9 00003850

243 TOTALIK) = TOTAL(K) + TAB2(,),K) 03003860
WRITE(CUT,245) TOTAL 00003870

245 FORMAT (IX, It IX, 1** TOTAL ', 2K, 3F9.0, 2X, 3F9.0) 00003880
WRITESOUT,2511 00003890

251 FORMAT UK, /1 IX, 72I'-")) 00003900
C 03003913
C 00003920
C BEGINNING PAGE 3 - TABLE 2B 00003930
C 00003940
C 00003950

WRITE(OUT,252) 00003960
252 FORMAT (IX, 6 6 IX, 32X, 'TABLE 23', /I 00003970

WRITE(OUT,203) 00003980
WRITE(OUT,205) YEAR1, YEAR2, YEAR3, YEAR1, YEAR2, YEAR3 00003990
WRITE(OUT,253) 03004000

253 FORMAT I1X, 6 1X, 'PERCENT OF ENROLLMENT') 00004010
WRITEIOUT,255) ILEVEL 00004020

255 FORMAT (IX, 'BEL)W INCOME LEVEL - $ ', 16,/) 00004030
WRITE(OUT,257) (TA82II0,I), 1=1,6) 00004040

257 FORMAT flX, 'PUBLIC 2 Yi 't 2X, 3F9.2, 2X, 3F9.2) 00004050
WRITEIOUTo259I 00004060

259 FORMAT (IX, 'PUBLIC 4 YR '1 00004070
WRITE(0UT,261) (1Ad2(11,1), 1=1,6) 03004081

261 FORMAT (IX, LOWER DIV ', 2X, 3F9.2, 2X1 3F9.2) 00004090
WRITFOUT,263) (TA62(121I), 1=1,6) 00004100

263 FORMAT (IX, ' UPPER DIV 2X, 3F9.2, 2X, 3P9.2) 00004110
WRITE(OUT,265) (TAB2(13,1), 1=1,6) 00004120

265 FORMAT (IX, 11 GRAOJATE ', 2X, 3F9.2, 2X, 3F9.2) 30004130

233
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00 267 K = 1,6
TOTALXIK} = 0.0

00004140
00004150

267 TOTAL(K) = 0.0 03004160
DO 269 J = 10,13 00004110
00 269 K = 1,6 03004180
TOTAL(K) = TOTAL(K) + TAB2(J -9,K) 00004190

269 TOTALX(K) = TOTALX(K) + (TAB21J-9,K) * TA82(J,K)) 00004200
00 270 K = 1,6 00004210
IF ITOTAL(K) .EQ. 01 GO TO 270 00004220
TOTAL(K) = TOTALX(K) / TOTAL(K) 00004230

270 CONTINUE 00004240
WRITEIOUTt2711 TOTAL 00004250

271 FORMAT (IX, 1* AVERAGE ', 2X, 3F9.2, 2X, 3F9.2, /) 03004260
WRITE(0U1,273) (TA82(14.1),. 1=1,6) 00004270

273 FORMAT (IX, 'PRIVATE 2YR ', 2X, 3F9.2, 2X, 3F9.21 00004280
WRITE(OUT,215) 03004290

275 FORMAT (1X1 'PRIVATE 4YR '1 00004300
WRITE(OUT,277) (IA8211511), 1=1/6) 00004310

277 FORMAT (1Xt LOWER DIY ', 2)(1 3F9.2, 2)(1 3F9.2) 00004320
WRITE(OUT,279) (TA82(16,I), 1=1,61 00004330

279 FORMAT (1X, UPPER DIV ', 2X, 3F9.2, 2X, 3F9.2) 00004340
WRITE(OUT,281) (TA62(17tI), 1=1,6) 00004350

281 FORMAT 11Xt GRADUATE ', 2X, 3F9.2, 2X, 3F9.2) 00004360
00 283 K = 1,6 00004370
TOTALIK) = 0.0 00004380

283 TOTALXIK) = 0.0 03004390
00 285 J = 14,17 00004400
DO 285 K = 1,6 00004410
TOTAL(K) = TOTAL(K) + TAB2(J -4,K) 03004420

285 TOTALX(K) = TOTALXIK) + (TAB2(..1-9,K) * TA82(J,K)) 00004410
DO 286 K = 1,6 00004440
IF ( TUTAL(K) .EQ. 0) GO 10 286 00004450
TOTAL(K) = TOTALXIK) / TOTAL(K) 00004460

286 CONTINUE 00004470
WRITEIOUT,2871 TOTAL 03004480

287 FORMAT (IX, I* AVERAGE ', 2X, 3F9.2, 2X, 3F9.2, /1 00004490
WRITE(OUTt289) (IA82(18,111 1=116) 00004500

289 FORMAT (IX, 'NONCOLLEGIATE ', 2X, 3F9.21 2X, 3F9.2) 00004510
DO 291 K = 1,6 0)004520
TOTALIK) = 0.0 00004530

291 TOTALXIK) = 0.0 03004540
DO 293 K = 1,6 00004550
00 293 J = 10/14 03004560
TOTAL(K) = TOTALIK) + TAB2IJ-9,K) 00004570

293 TOTALX(K) = ((1482(J-9,K1 * TA82(J1K)) + TOT41K(K1 ) 00004580
00 294 K = 1,6 00004590
IF (TOTAL(K) .EQ. 0) GO TO 294 00004600
TOTALIK) = TOTALX(K) / TOTAL(K) 00004610

294 CONTINUE 00004620
WRITEIOUT,295) TOTAL 00004630

295 FORMAT (IX, /g lx, ' ** AVERAGE ', 2X, 3F9.2, 2X, 3F9.21 33004640
WRITECUL1111031 00004550
WRITE(OUT,251) 00004660
GO TO 79 00004610

C 00004680
C 00004690
C BEGINNING PAGE 4 - TABLE 3A 00004700
C 00004710
C 03004720

234
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3 CONTINUE 00004730

WRITEC0UT,1011 00004740
WRITE(OUT,104) 00004750
WRITE(OUT,105) PAGE 00004760
WRITE(OUTp107) VERSN, DATE 00004770
WRITE(OUT,109) 141T, TIME 00004780
WRITELOUT,1111 RNAME 00004790
WRITE(OUT,113) YEAR1, YEAR20 YEAR3 03004800
WRITE(OUT1301) 00004810

301 FORMAT (1X0 /0 1A0 30X, 'TABLE 3A10 /) 00004820
WRITE(OUTo203) 00004830
WRITE(OUTp205) YEAR1, YEAR20 YEAR3, YEAR1, YEAR2, YEAR3 03004840
WRITE(OUT,104) 00004850
WRITE(OUT,303) 00004860

303 FORMAT (1X, "AVERAGE GROSS TUITION PER STUDENT') 00004870
WRITE(OUT,304) 00004880

304 FORMAT (IX, "(BEFORE STUDENT AID)', /) 00004840
WRITE(OUT,305) (TA83(1,I), 1=1,6) 00004900

305 FORMAT (IX, 'PUBLIC 2 YR ', 2X, 3F9.0, 2)(11 3F9.0) 00004910
WRITE(OUT,307) 00004920

307 FORMAT (IX, 'PUBLIC 4 YR ') 00004930
WRITE(OUT,309) (1433(211), 1=116) 00004940

309 FORMAT (1X, LONER DIV ', 2X, 3F9.0, 2X, 3F9.0) 00004950
WRITE(OUTo311) I1483(3,I), 1=1,6) 00004960

311 FORMAT (IX, ' UPPER DIV ', 2X, 3F9.0, 2X, 3F900) 00004970
WRITE(OUT,313) (TAB3(41I)1 1=1,6) 00004980

313 FORMAT (1X, '1 GRADUATE 1, 2X, 3F9.0, 2X, 3F9.0) 00004990
DO 315 K = 1,6 00005000
TOTAL(K) = 0.0 00005010

315 TOTALX(K) = 0.0 00005020
DO 317 K = 1,b 90005030
DO 317 J = 1,4 00005040
TOTAL(K) = TOTAL(K) + TAB2(J,K) 00005050

317 TOTALXIK) = TOTALX(K) + 1TA82(J,K) * TA03(J,K11 00005060
DO 3174 K = 1,6 00005070
IF ITDTAL") .EQ. 0) GO TO 3174 00005080
TOTALIK) 10TALX(K) / TOTALIK) 00005090

3174 CONTINUE 00005100
WR)TE(OUT,319) TOTAL 00005110

319 FORMAT (IX, '* AVERAGE ', 2X, 3F9.0, 2X, 3F9.0, /) 00005120
WRITE(0UT,3211 ITA83(5,11, 1=1,6) 00005130

3e1 FORMAT (IX, ' PRIVATE 2YR ', 2X, 3F9.0, 2X, 3F9.0) 00005140
WRITE(OUT,323) 00005150

323 FORMAT (1X, 'PRIVATE 4YR ') 00005160
WRITE(OUT,325) (1483(6,1), I=1,6) 03005170

325 FORMAT (IX, ' LOWER DIV ', 2X, 3f9.0, 2X, 3F9.0) 00005180
WRITE(OUT,327) (TA-13(7,(), 1=1,6) 03005190

327 FORMAT 11X, ' UPPER DIV 2X, 3F9.0, 2X, 3F9.0) 00005200
WRITE(OUT,329) (1483(811), 1=1,6) 00005210

329 FORMAT (IX, GRADUATE ', 2X, 3F9.0, 2X, 3F9.0) 00005220
DO 331 K = 1,6 00005230
TOTAL(K) = O.) 00005240

331 TOTALX(K) = 0.0 00005250
00 333 K = 1,6 00005260
00 333 J = 5,8 00005270
TOTAL(K) = TOTAL(K) + TA32(J,K) 00005280

333 TOTALX(K) = TOTALX(K) + (TA82(J1K) * TA83(J,K)) 00005290
DO 3314 K = 1,6 03005300
IF (TOTALIK) .EQ. 0) GO TO 3314 00005310

235
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TOTAL(K) A TOTALX(K) / TOTAL(K) 00005320
3314 CONTINUE 00005330

WRITE(OUT,335) TOTAL 00005340
335 FORMAT (1Xt 11* AVERAGE ', 2X, 3F9.01 2X, 3F9.0t 00005350

WRITE(OUT,337) (TAB3(90I), 1=1,6) 00005360
337 FORMAT 11X, INONCOLLEGIATE ', 2X, 3F9.0, 2X, 3F9.0) 0000:::370

DO 339 K = 1,6 00005380
TOTAL(K) = 0.0 00005390

339 TOTALXIKI = 0.0 03005400
00 341 K = 1.6 00005410
00 341 J 1,9 00005420
TOTAL(K} = TOTAL(K) + TAB2IJtK) 30005430

341 TOTALX(K) = TOTALX(K) 4 ITA82(J0K) * TA1)3(JtKII 03005440
00 3414 K = 1,6 00005450
IF ( TOTALIK) .EQ. 0) GO Ti) 3414 00005460
TOTALIK) = TOTALX(K) / TOTALIK) 00005470

3414 CONTINUE 00005480
WRITE(OUTt343) TOTAL 00005490

343 FORMAT (1Xt /1 1X, 11** AVERAGE ', 2X, 3F9.0, 2X, 3F9.0) 00005500
WRITE(OUT,251) 00005510

00005520
C 00005530
C. BEGINNING PAGE 4 - TABLE 3B 00005540

00005550
C 00005560

WRITE(OUT,345) 00005570
345 FORMAT (1)(0 I, I, 1X1 32X, 'TABLE 38', /) 00005580

WRITE(OUT,203) 00005590
WRITE(OUT,205) YEAR), YEAR2t YEAR3, YEAH,' YEAR2, YEAR3 00005600
WRITEIOUT,347) 00005610

347 FORMAT (IX, I, IX, 'AVERAGE NET TUITION PER STUDENT') 00005620
WRITE(OUT,3491 00005630

349 FORMAT (IX, '(AFTER STUDENT A10)01 /) 00005640
WRITE(OUT,357) (tA83(10,I)g 1=106) 03005650

357 FORMAT (IX, 'PUBLIC 2 YR ', 2X, 3F9.01 2X, 3F9.0) 00005660
WRITE(OUT,359) 00005670

359 FORMAT (1X, 'PUBLIC 4 YR 'I 00005680
WRITE(OUTt361) ITA33(11,I), 1=1,61 00005690

361 FORMAT (IX, LOWER 01V ', 2X, 3F9.0, ?Xl 3F9.0) 00005700
WRITE(OUT,363) (TA83(12,1), 1=1,6) 00005710

3u3 FORMAT (IX, * UPPER DIV 2X, 3F9.0, 2X, 3F9.0) 00005720
WRITF(UUT,365) (TINE/3(1311), 1=1.6) 00005730

365 FORMAT 11Xp ' GRADUATE II 2X, 3E9.0, 2X, 3F9.01 00005740
DC) 361 K = 1,6 00005750
TOTALIK1 = 0.0 00005760

367 TOTALX(K) = 0.0 00005770
DO 369 K = 1,6 00005780
DO 369 J = 10,13 00005790
TOTAL(K) = TA32(J-9,K) + TOTAL(K) 00005800

369 TOTALX(K) = (TAB1(0,K1 * TAB2(0-91K)) TOTALX(K) 00005810
DO 371 K = 1,6 00005820
IF (TOTAL(K) .EQ. 0) GO TO 371 00005830
TOTAL(K) = TOTALXIKI / TOTAL(K) 00005840

371 CONTINUE 00005850
WRITE(OUT,375) TOTAL 00005860

375 FORMAT (IX, 0* AVERAGE 2X, 3E9.0, 2X, 3F9.0, 1) 00005870
4RITEIOUTt377) ITAB311401, 13116) 03005880

377 FORMAT (IX, 'PRIVATE 2YR ', 2X, 3F9.0, 2X, 3F9.0) 00005890
WRITE(OUT,379) 00005900
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379 FORMAT 11X, 'PRIVATE 4YR '1 00005910
WRITE(UUT0381) 11A83(15,1), 1=116) 00005920

381 FORMAT 11X, LOWER DIV 1p 2X, 3F9.0, 2X, 3F9.0) 00005930
WRITEIOUTp3831 1T483(1601), 13116) 00005940

383 FORMAT (1X1 ' UPPER DIV or 2X, 3F9.0, 2X, 3F9.0) 00005950
WRITE(OUT,385) M83(17,11; 1 =1,6) 00005960

385 FORMAT (1X. 41 GRADUATE 't 2X, 3F9.0, 2X, 3F9.0) 00005970
DU 387 K = 116 00005980
TOTAL(K) = 0.0 00005990

387 TOTALX(K) = 0.0 00006000
DO 389 J = 14,11 00006010
DO 389 K = 1,6 00006020
TOTAL(K) = TOTAL(X) + TA02(0-9,K) 00006030

389 TOTALX(K) = TOTALX(K) f (TAB2(J-91K) * TA83(J,K)) 00006040
DO 391 K = 1,6 00006050
IF (TOTAL(K) .EQ. J) GO TO 391 00006060
TOTAL(K) = TOTALX(K) / TOTAL(K) 00006070

391 CONTINUE 00006080
WRITE(OUT,393) TJTAL 00006090

393 FORMAT (IX, '* AVERAGE 1, 2X, 3F9.0, 2X. 3F9.0, /) 00006100
WRITE(OUT,395) (TA83(18,11. 1=1,6) 00006110

395 FORMAT (IX, 'NJNCOLLEGIATE ', 2X. 3F9.0, 2X, 3E9.0) 00006120
DO 396 K = 1,6 0)006130
TOTAL(K) = 0.0 03006140

396 TOTALX(K)'= 0.0 00006150
00 397 J = 10,17 03006160
DO 397 K = 1,6 00006170
TOTAL(K) = TOTAL(K) + TA(121J-91K) 00006180

397 TOTALX(K) = TOTALX(K) + (TAB2(J-91K) * T4831.3001 03006190
DO 398 K = 1,6 00006200
IF ( TOTAL(K) .EQ. 0) GO TO 398 00006210
TOTAL(K) = TOTALX(K) / TOTALIK) 00006220

398 CONTINUE 00006230
WRITE(OLIT.399) TJTAL 00006240

399 FORMAT (IX, /, 1X, *** AVERAGE 2X, 3F9.0, 2X, 3F9.0) 00006250
WRITE(UUT,251) 00006260
GO TO 79 0)006270

C 00006280
C 00006290
C BEGINNING PAGE 5 - TABLE 4A 00006300
C 00006310
C 00006320
4 CONTINUE 00006330

WPITECOUTp1011 d0006340
WRITEIOUT1104) 03006350
WRITE(OUT.105) P \GE 00006360
WRITE(OUT.107) VERSN, DATE 00006370
WRITE(OUT.109) 141T, TIME 00006380
WRITE(OUT,111) RN4ME 03006390
WRITE(OUT.113) YEAR', YEAR2p YEAR3 00006400
WRITE(OUT.401) 00006410

401 FORMAT (IX, /, IX, 32X, 'TABLE 414", /) 00006420
WRITEIOUTp2031 00006430
WRITE(OUT,205) YEAR1, YEAR2, YEAR3, YEAR11 YEAR2r YEAR3 00006440
WRITE(OUT,104) 00006450
WRITE(OUT1403) 00006460

403 FORMAT (1X1 'UNDERGRADUATE ENROLLMENT, ALL') 00006470
WRITE(OUT.405) 00006480

405 FORMAT (IX. 11ASTITUTIONS, 8Y FAMILY INCOME', /) 00006490
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WRITE(0UT14Q7) (143411,1), 1=1,6) 00006500
407 FORMAT 11X, '5 0 - 999', 2X, 3F9.0, 2X, 3F960/ 00006510

WRITE(OUT,409) (t40412/1), 1=100 00006520
409 FORMAT 11X1 10000- 1,999', 2X, 3F9.0, 2X, 3F9.01 00006530

WRITE(OUTg411) 11A8413,11p 1=116) 03006540
411. FORMAT 11X, 'S 2,300- 2,999', 2X, 3E9.01 2X, 3F0.0) 00006550

WRITLIOUT,413) (110414,1), 1=1,6) 00006550
413 FORMAT (IX, 3,000- 3,999', 2X, 3F9.0, 2X, 3F9.0) 00006510

WRITE(OUT,415) (14841511), I:1,6) 00006580
415 FORMAT (1X, IS. 4,000- 4,999', 2X, 3F9.0, IX, 3F9.0) 00006590

WR1TE(0UT,417) (148416,D, 141,6/ 0)006500
417 FORMAT 'S 5,000- 5,999', 2X, 3F9.0, 2X, 3F9.0) 00006610

WRITE1007,419) (14i4(7,I), 1=1,6) 0)006620
419 FORMAT (LX, 6,000- 7,499', 2X, 3F9.0, 2X, 3F9.0) 00006630

WRITE(OUT,421) (1484(8,1), 1=1,6) 00006640
421 FORMAT 11X, 'S 7,500- 9,999', 2X, 3F9.0, 2X, 3E9.0) 00006650

WR1TEIOUT,423/ (TA34(9,1)0 1 =1,6) 03006660
423 FORMAT 11X, '510,000 - 14,999', 2X, 3F9.0, 2X0 3F9.0) 00006670

WRITE(OUT,425) ITA64(10,I), 1=1,6) 00006680
425 FORMAT (IX, '515,000-24,999', 2X, 3F9.0, 2X, 3F9.0) 00006690

WRITE(OUT,421) (7494(11,1), 1:1,61 00006700
427 FORMAT 11X, '525,000- OVER ', 2X, 3F9.0, 2X, 3F9.0) 00306710

WRITE(OUT,104) 00006720
00 429 K = 1,6 0)006730

429 TOTALIK) = 0.0 03006740
00 431 K = 1,6 00006750
00 431 J = 1,11 00006760

431 TOTALIK) = TOTAL(K) + TA84(J,t) 00006770
WRITE(OUT,433) TOTAL 00006780

433 FORMAT (IX, I** TOTAL 3F9.0, 2X, 3F9.0) 00006790
WRITEIOUT1251) 00006800

C 00006810
00006820

C BEGINNING PAGE 5 - TABLE 48 00006830
C 00006840
C 00006850

WRITE(OUT,435) 0)006860
435 FORMAT (IX, /, /, IX, 32X, 'TABLE 45', /1 00006870

WRITEIOUT,436) 00006880
436 FORMAT (1X, '--- MEASURES - - -', 2X, 00006890

*'- - ----- ALTERNATIVE 2X, 00006900
*I ALTERNATIVE ') 00006910
WRITEIOUT,205) YEAR1, YEAR2g YEAR3, YEAR', YEAR?, YEAR3 00006920
WRI1EIOUT,104) 00006930
WRITE(OUT,437) 00006940

437 FORMAT (1X, 18X, 'AID INCREASE PER STUDENT ', 2X, 00006950
*1X, 'NET TUITION INCREASE PER') 00006960
WRITE(OUT,439) 00006970

439 FORMAT (IX, 21X, ' BY FAMILY INCOME ', 4X, 2X, 00006980
*IX, 'STUDENT BY FAMILY INCOME', /) 00006990
WR1TE(OUT,441) (1A8:11,1), 1=1,6) 00007000

441 FORMAT 11X, 'S 0 - 999', 2X, 3F9.0, 2X, 3F9.0) 00007010
WRITE(OUT,443) (1AB5(2,1), 1=1,6) 00007020

443 FORMAT (IX, '5 1,000- 1,999', 2X, 3F9.0, 2X, 3F9.0) 00007030
WR1TE(OUT,445) (TAB513,1), 1=1,6) 00007040

445 FORMAT 11X, 'S 2,000- 2,999', 2X, 3E9.0, 2X, 3F9.0) 0000/050
WRITE(OUT,447) (748514,1), 1=1,6) 00007060

447 FORMAI I1X, 'S 3,000- 3,999', 2X, 3F9.0, 2X, 3F9.0) 00007070
WRITHOUT,449) (TAB515,1)v 1=1,6) 00007080
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449 FORMAT (lX, 'S 4.00J- 4,999', 2):, 3F9.0, 2X, 3F9.0) 00007090
WR171(O01, 451) 1455(6, I), I=1,6) 00007100

451 FORMAT tIX, 11$ 5,000- 5,999', 2X, 3F9t0, 2X, 3F9.01 00007110
WRITE(OUT, 453) (TAB5(7,1); 1=1,6) 00007120

453 FORMAT (IX, 'S 6,000- 7,499', 2X, 3F9.0, 2X, 3F9.01 00007130
WRITE(0UT, 455) ITA85(8,1), 1=1,61 00007140

455 FORMAT (1X, I'S 7,500- 9,99911 2X, 3F9.0, 2X, 3C9.0) 00007150
WR176100,4511 (TA85(911), 1=1,6) 0)007160

457 FORMAT t1X, 1510,000-14/991, 2X, 3F9.0, 2X, 3F9.0) 00007170
WRITHOUT,459) (T465410,11, 1=1,6) 00007180

459 FORMAT (IX, 1$15,000-24,9991, 2X, 3F9.0, 2X, 3F9.0) 00007190
WRITEIOUT,461) (TA85(11,1), 1=1,6) 00007200

461 FORMAT 11X, 1125,000- OVER 2X, 3F9.0, 2X, 3F9.0) 00007210
WRII6tUUT,104) 00007220
00 4b3 K = 1,6 00007230
TOTALIK) = 0.0 00007240

463 TOTALX(K) = 0.0 0000725)
00 465 K = 1,6 00007260
DO 465 J = 1,11 00007270
TOTAL(K) = IT/Q.14(.1,K) TOTAL(K)) 00007280
TOTAIX(K1 = IT4b5(J,K) R TAF4(JOCII + TOTALX(K) 00007290

465 CONTINUE 0300730)
DO 466 K = 1,6 00007310
IF (TOTALIK) .EQ. 0) G3 TO 466 00007320
TOTAL(K) = TOTALX(K) / T0T41(K) 0)007330

466 CONTINUE 030073'0
WRITEIOUT,4671 T0TAL 00007350

467 FORMAT (1X, 14* AVERAGE ', 2X, 3F9.0, 2X, 3F9.0) 00007360
WRITEI001,104) 00007370
WRITEIOUT/103) 03007380
WRITE(00,251) 03007390
GO TO 79 00007400

C 00007410
C 00007420
C BEGINNING PAGE 6 - TABLE 5A 00007430
C 03007440
C 03007450
5 CONTINUE 00007460

WRITE(OUTt101) 00007471
WRITE(OUT,104) 00007480
WRITE(00,105) PAGE 03007490
WRITENUT,107) VE45N, DATE 00007500
W1211E100,109) 1411, TIME 00007510
WRITEIOUT,1111 ANAML 00007520
WRITE(OUT/1131 YEAR1, YEAR2, YEAR3 00007530
WPITE(0UT,501) 00007540

501 FORMAT (IX, /1 IX, 32X, 'TABLE 54', /) 00007550
WRITE(OUT,5021 00007560

502 FORMAT (IX, 12X, "-MEASURES-It 2X, 00007570
*6X, 1 ALTERNATIV: 0)007533
wRtri(our,5022) YEAR2, YEAR3 00007590

5022 FORMAT (lX, 34X, 3X, 14, 2X, 3X, 14, 2X, 3X, 14) 03007600
WRITE(OUT,104) 0)007610
WRITE(0UTp500) 00007620

503 FORMAT IIX, 12X, 'NET PRICE PER STUDENT '1 00007630
WRITE(007,5051 00007640

505 FORMAT (lX, 12X, 'BY FAMILY INCOME', /) 00007650
00 507 K = 1,3 00007660

507 TOTAL(K) = TA85(1,K#3) - TA85(1,K) 00007670
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WRITE(0015091 trorkit), 1=113) 00007630
509 FORMAT (IX, 12X, '$ 0 - 9990, 8X, 3F9.0) 00007690

DO 511 K = 1,3 03007700
511 TOTALIK) = TA8512,K431 - TA85(2,K) 00007710

WRITE(OUT,513) (TOTAL(1)0 1=1,3) 00007720
513 FORMAT (IX, 12X, '$ 1,000- 1,999', 8X, 3F9.0) 00007730

00 515 K = 1,3 00007740
515 TOTAL(K) = TA85(3,K+3) - TABS(3,K) 03007150

WRITE(OUTo517) (TJTAL(I), 1=1,3) 00007760
517 FORMAT (IX, 12K, IS 2,000- 2,999', 8K, 3F9.0) 00007170

00 519 K = 1o3 03007780
519 TOTALIK) = TA85141K+31 - TA85(4,K) 00007790

WRITEIOUT,521) (TOTAL(1)1, 1=1,3) 00007800
521 FORMAT (IX, 12X, °lb 3,000- 3,999', 8X, 319.0) 00007810

DO 523 K = 1,3 03007820
523 TOTAL(K) = TA85(5,K+3) - tA85(5,K) 1'0007830

WMTEIOUT,5251 (7UTAL(1)0 1=1,3) 00007843
525 FORMAT (IX, 12X, 'S 4,000- 4,999', 8X, 3F9.0) 00007850

DO 527 K = 1,3 00007860
527 TOTAL(K) = TA85(5,K+3) - TAE5(6,K) 00007870

WRITE(OUTo529) (70741.(1). 1:4113) 00007880
529 FORMAT (IX, 12X, 'S 5,000- 5,999', 8X, 3F9.0) 000070))

DO 531 K = 1,3 03007400
531 TOTALIK) = TA05171K+31 - TAB5(7,K) 00007910

WRITE(OUT,533) ITOTAL(1), 1=1,3) 00007920
533 FORMAT (1X, 12K, 'S 6,000- 7,499', 8X, 3F9.0) 00007930

DO 535 K = 1,3 00007940
535 TOTAL(K) = TA85(31K+3) - TA85(8,K) 00007950

WRITE(OUT,5371 (TOTAL((), 1=1,3) 00007960
537 FORMAT (lx, 12X, 11$ 7,500- 9,999', 8X, 3F9.0) 00007970

DO 539 K = 1,3 00007983
539 TOTALIK) = TA85(91K+3) - TA6519,K) 00007990

WRITE(OUT,5411 (TOTAL((), 1 =1,3) 00008000
541 FORMAT (1X, 12X, '510000-14,999°, 8X, 3F9.0) 00008010

DO 543 K = 1,3 00008020
543 TOTAL(K) = TA85(10,K+3) TA35110,K) 00308030

WRITEIDUT,5451 (TOTAL((), 1=1,3) 00008040
545 FORMAT (1X, 12X, '515,000-24,999', 8X, 3F9.0) 00008050

DO 547 K = 1,3 00008060
547 TOTAL(K) = TAB5(110(+31 TA85(11,K) 00008070

WR(TE(OUT,549) (TOTAL1111 1'1113) 00008080
549 FORMAT (IX, 12X, '$25,000- OVER ', 8X, 3F9.0) 00008090

DO 551 K=116 00008100
TOTAL(K) = 0.0 00008110

551 TOTALX(K) = 0.0 00008120
DO 559 K = 4,6 00008130
DO 559 J = 1,11 09008140
TOTAL(K) = TAB41J,K) + TOTAL(K) 00008150

559 TOTALX(K) = TOTALXIK) + (TAB4(J,K) * (TA85(J,K) - TAB5(.11<-3))) 00008160
DO 561 K = 4,6 00008170
IF ITOTAL(K) .EQ.0) GO TO 561 00008180
TOTALIK) = TOTALX(K) / TOTAL(K) 03008190

561 CONTINUE 03008200
WRITE(OUT,104) 00008210
WRITE(00,567) (TOTAL(I), 1=4,6) 00008220

567 FORMAT (1X, 12X, '** AVERAGE ', 8X, 3F9.0) 00309230
WRITE(OUTt251) 00008240

C 0)008250
C 0300826)
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C BEGINNING PAGr 6 - TABLE 58 03008270
C 00008280
C 0)008290

WRITE(OUT.511) 03008300
571 FORMAT (IX, /, /1 IX, 32)(1 'TABLE 58', /) 00008310

WRITE(OUT1572) 01008320
572 FORMAT (IX. 12X, '---MEASURES---', 2X, 0)009330

41.9)(g ALTFRNATIVE ) 00008340
WRITE(OUT.5722) YEAR1, YEAR2, YEAR3 03008350

5722 FORMAT (IX, 37X, 3X, 14, 2X, 3X, 141 2X, 3X, (4) 00008360
WRITE(OUT,104) 00008370
WRITE(OUTI573) 03008380

573 FORMAT (IX, 1X, 'COST PER ADDITIONAL STUDENT', /1 1) 00008390
WRTTE(CiUT,575) (TA86(1,1). T=1,3) 00008400

575 FORMAT (IX, 1X, 'FEDERAL GOVERNMENT'. 12X, 3F9.0. /I 00008411
WRITE(OJT,577) (1486(2,1)1 1=1,3) 00008420

517 FORMAT (IX /X. 'STATE GOVERNMENTS', 13X, 3F9.0, /) 00008430
WRITEIOUT,5791 (TA86(3,I). 1=1,31 03008440

579 FORMAT (IX. 7X. 'LOCAL GOVERNMENTS', 13X, 3F9.0, /) 0)0084/0
WPITE(OUT,583) (TA36(4.1). 1=1,31 00008460

583 FORMAT (1X, 7X, 'SFJDENT AN) FAMILY FUNDS', 6X, 3F9.3, /) 00008470
WRITLIUUT.581) (1A86(5,1),( =1.3) 00008480

581 FORMAT(IX,7X,IPRIVATE SOURCES OF FUNDS1.6X.3F9.0,/) 00006490
DO 585 K = 1,6 00008500
TOTAL(K) = 0.0 00008510

585 CONTINUE 03008520
DO 587 K = 1,3 00008530
DO 587 J = 1,5 00008540

587 TOTAL(K) = TOTAL(K) + TAd6(J.K) 00008550
WRITE(UUT,580) (TUTAL(111 1=1,3) 03008550

569 FORMAT (IX, /, IX. 7X, 14,t TOTAL', 22X, 3F9.0) 03008570
WRITE(OUT,104) 03008580
WRITE(OUT,104) 00008590
WkITE(OUT,103) 00008600
WRITE(OJT.251) 00008510
GO TO 79 00008620

C 03008630
C 03008643
C BEGINNING PAGES 7 THROUGH 9, TABLES 6 THROUGH 8 0000865e
C 00008660
C 00008670
6 CONTINUE 03008680
C 0300869)

000087)0
MATRIX RELATED Tj TABLE NUM3ER HERE - 1TAd ALREADY HAS 00008710

C BEEN RANGE CHECKED A80VE 0)008720
00008730

IY = ITAB - 5 00008740
C THIS CONTROLS THE BASIC THREE ALTLRWT VE LOOP 03008750
C EACH PRODUCES ONE PAGE OF OUTPUT. 03008760
C 00008770

WRITE(OUT,104) 03008780
WRITE(00T,105) PAGE 00008790
WR1TE(OUT.107) VEPSN1 DATE 000081100
WRITE(OJT,109) INIT, TIME 00008813
IF (ITA8 .EQ. 6) IYEAR = YEARI 00008820
IF (1TA8 .E0. 7) = YEAR2 00008830
IF (ITAB 4E0. 8) IYEAR = YEAR3 00008843
WRITE(OUT11111 KNAME 00008850
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WRITEL0UT,600) NEAR 00008E60
600 FORMAT (LX, 4X, 'FOR YEAR ', 14) 0)008670

WRITE(OUT,601) 1148. 00008880
601 FORMAT (LX, /, 1)(1 30X, 'TABLE', 12, 1) 000088))

WRITE(OUT,603) 000089)0
603 FORMAT (1X, 4X, 'FROM:', 3X, 3X, 'FEDERAL', 2X, 4X, 'STATE', 00008910

*3X, 4X, 'LOCAL', 3X, 3Xt 'STJDENTI, 2X, 3X, 'PRIVATE', 00008920
$/) 00008930
WRITHOOlt605) 00008940

605 FORMAT (IX, 'DIRECT PJfILIC FUNDING DECISIONS', /, 1)(0 4X, 'TU:" ) 00008950
WRITE(OUT/6071 40008960

607 FORMAT (1X, "UNDER,GRADUATE') 00008970
WRITEWLIT16091 FAID(IY), (TA37(2,I,IY), 1=1,5) 03008963

60'J FORMAT (lx, ' IT VI, F6.0, 5F12.0) 00008)90
WRITE(OUT,611) FAID(1Y)t (TA87(1t1,1Y), 1=105) 00009000

611 FORMAT (1X, ' GE $09 F6.01 5F12.0) 0)009)13
WRITE(OUTt613) 11437(311,1Y)1 1=1,5) 00009020

613 FORMAT (IX, 'GRA)UATE ', 5F12.0) 00009030
WRITt(OOT,615) (TA87(411,1Y), 1=1,5) 00009340

615 FORMAT (1X, 'ALL STUDENTS', 5F12.0t /1 00009050
WRITF(OUT,617) (TA3:1(5,1,1Y), 1=115) 00009)60

617 FORMAT (IX, 'PUBLIC 2 YR ', 5F12.0) 00009070
WRITHUOT,619) (TA3716,ItIY), I=1,5) 00009080

619 FORMAT (1X, "PJBLIC 4 YR ', 5F12.01 00009)93
WRITEIOUT,621) (TA8717tItIY), 1=1,5) 03009100

621 FORMAT (1X, 'PRIVATE ', 5E12.01 03009110
WRITENUTI6231 (TA,31(8,111Y), 1=1,5) 00909120

623 FORMAT (1X, 'NONCALEGTE ', 5F12.01 /) 00009130
WRITE(OUT,625) 00009140

625 FORMAT (1Xt ' FEOERAL AID TO: ') 00009150
WkITE(UUTt621) (TA87(911)1Y), 1=115) 00009160

627 FORMAT (1X, ' STATE GOV 11 5F12.0) 00009170
WRITE(OLITt6291 ITA07(10,111Y), 1=1,5) 00009180

629 FORMAT (IX, ' LOCAL GOV ', 5F12.0) 0)009190
WRITE(0UT,104) 00009200
WRITE(OUTt631) 00009210

631 FORMAT (IX, 'COST INDUCED BY ENROLLMENT CHANGES', /1 IX, 4)(1 0)009220
*ITOlt

) 00009230
WRITE(OOT1601) 00009240
WRITLIOUT,6091 FAID(IY), 11438(2,1,1Y/t 121,5) 00009250
WRITHOJT16111 FAID(IY), (TA80(111,1Y), 1=1,5) 00009260
WRITEIOUT,613) (TA381311111Y), 1=1,5) 0)009270
WRITE(UUT$615) (TA88(4tIt1Y)1 1=1,5) 00009280
WRITEIOOT,6171 (TA8815,1,1Y), 1 =1,5) 0)009290
WRITE(OUT,619) (TA8816gIt1Y), 1=1,5) 03009300
WRITE(OUT,621) (T408(711,1Y), 1=1,51 03009310
WRITE(01116231 (T438(8,111Y), 1=195) 00009320
WRITE(UUTt625) 00009330
WRITE(OOTt621) ITAB8(9tItlY11 1=1,5) 03009340
WRITE(OUT,629) (fA88(10tI,IY)t 1=1,51 03009350
WRITE(OOT1104) 00009360
WRITE(OUT,637) 00009370

637 FORMAT (1X, 'NET CHANGE IN FUNDING', It IX, 4X, 'T0(1) 00009380
WRITE(OUT1607) 00009390
WRITEIOUTt6091 FAID(IY), (TA89(2,10Y)t 1=1,51 00009400
WRITE(OUTt611) FA(O(IY), (143911,101Y)0 1 =1,5)

.WRiTE(OUTI613)
03009410

(7A89(3,1111Y), 1=115) 00009420
WRITE(OUT,615) (TA89(411,1Y1g 1=105) 00009430
WRITECOUT,6171 (TA39(5,1,1Y), 1=115) 0000940
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(Appendix F, continued)
RPT

WRITE(OUTI619) 1=1,5/
WR1TE(OUT,621) ITA59(7,I,IY), 1=1,5)
WRITE(00,6231 (1C39(0,111Y), 1=115)
WRITE(OUT,625)
WRITE(OUT,627) (1489(9,111Y), 1=1,5)
WRITE(OUT,029) (TA59(10,1,1Y), 1=1,51
WRITE(OUT,251)

00009'.5)
00009460
0330947J
00009480
03009490
00009500
00009510

699 CUNTINUL 00009520
GO TO 79 03009530

C 00009540
C 00009550

CONTINUE 00009560
C 00009570
C 03009580
C SAMARY TABLE 1 (AODED IN VERSION 1.2) 00009590
C 00009600

WRITE4UU10104) 00009610
WRITLIOUT1105) PAL 03009621
WRITIM1 11071 YER5N, 041 1 00009630
WRITE(UUT,109) 111f, TIME 00009640
WRITE(OUT,11t) R1AME 3)009650
WRITE (001,801) 00009660

801 FORMAT 11X, /, 27X, 'TABLE 1 SUMMARY', /) 03009670
WRITEIUUT.8031 1(6!4R11 YEAR2, YEAR3 03009680

803 FORMAT (IX, 36X, 5X, 14, 3X, 5X, 14, 3X, 5X, 14) 00009690
WRITE(OUT,307) 00009700

807 FORMAT (IX, PkOP0SED POLICY CHANGES', /I 00009710
WRITENUT,8091 (IA810(1111, 1 =1,3) 00009720

809 FORMAT (1X. IADPITIONAL STUDENT AID, FEDERAL ', 3E11.01 0000973)
WRI1E(OUT,811) (1481013,1), 1=1,3) 00009740

811 FORMAT (IX, ' MAXIMUM ELIGIBLE FAMILY INCOME ', 3E120) 00009750
WRITEIOUT,813) ITA810(2,11* 1 =1,3) 30009760

813 FORMAT (1X, 'ADDITIONAL STUDENT AIO, STATE 1, 3112.0) 00009773
WRITE(OUT,815) (14310(4,1), 1=1,3) 00009780

815 FORMAT (IX, MAXIMUM ELIGIBLE FAMILY INCOME ', 3E12.1) 00009790
WRITE(0UT,817) (TA810(5,1), 1=1,3) 03009800

811 FORMAT (1X, 'ADDITIONAL INSTITUTIONAL AID,FEDERAL", 3E12.0) 03009910
K = 5 00009820
IF IFK00111 .F). 01 K = 6 00009830
IF (FK00(1) 1) K = 1 00009340
IF (FKO0(1) .EQ. 2) K = 2 00009550
IF (FK00(1) .E4. 3) K = 3 00009861
IF IFK00(1) EQ. 4) K = 4 00009870
WRITE( OUT,819) (TYPDES(J,K), J=1,5) 03009880

819 FORMAT (IX, 2X, 544) 000098)0
WRITE(OUT,821) (T4010(6,11, 1=1,31 30009933

821 FORMAT (1X, 'ADDITIONAL INSTITUTIONAL AID, STATE ', 3E12.01 00009910
K = 5 00009923
IF (FKOD(2) .0t0. 0) K = 6 00009930
IF (FK00(2) .L,1. 1) K = 1 00009940
IF IFK00(2) .EQ. 2) K = 2 00009950
IF IFK00121 .EQ. 3) K = 3 00009960
IF (FKOO(2) .EQ. 4) K = 4 00009970
WRITENUT,8231 (TYPOES(J,K), J=115) 00009980

823 FORMAT (1X, 2K, 544) 00009990
WRITEIOUT.825) ITAB10(7,1)1 1=1,3) 00010000

825 FORMAT (IX, 'FEDERAL TRANSFERS, LOCAL GOVERNMENT 1, 3F12.3) 00310)10
WRITE(00T0327) (TAB10(811), 11,3) 00010020

827 FORMAT (IX, 'FEDERAL TRANSFERS, STATE GOVERNMENT ', 3E120) 00010030
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(Appendix F, continued)
RPT

MIIITE(000119) ITABlUIVII), 1=113) 00010049
829 FORMAT (1Xt 1* TOTAL FEDERAL TRANSFERS 3F11,31 03010050

WRITE(OUT,601) 00010060
831 FORMAT (LX, lAVEhAGE TUITION 14EFOkE STUDENT AID ") 00010070

WRITFI(IUT,833) ITAB10(130It 1-=-It3) 00010080
833 FORMAT (LX, I PUBLIC I YEAR ', 3E12.31 00010090

WRITE(OUTt835) (TAB/0(111U, Irqt3) 03010100
835 FORMAT (IX, PUBLIC 4 YEAR, LOWER DIVISION ', 1E12.0) 0)010110

WRITE(OUTI831) (IA310 {12,1), 1=113) 00010110
837 FORMAT (LX, PUBLIC 4 YEAR, UPPER DIVISION ', 3F12.0) 0)31013)

WRITE(OUT,839) (TAB10(13,1)t 1=1,3) 0001014)
839 FORMAT (IX, PUBLIC 4 YEAR, GRADUATE 0, 3F12.)) 00010150

WRITE(UUT,841) ITA310(1411), 1=1,1) 03010160
841 FORMAT (IX, PRIVATE, UNDERGRADUATE ', 3F12.)) 0001017)

WR1TE(OUT,843) (TA810(15,I), 1=1,3) 00010183
643 FORMAT (IX, ' PRIVATE, GRADUATE ', 3F12.0) 03010190

WPITE(UUT,b45) (TA610(16,I), 1=113) 03010200
845 FORMAT (IX, 04ONCOLLEGI4TL 't 3F12,3, /) 0)31021J

WRITE1001.1847) 03010220
847 FORMAT '11. PROJECTED PERCENT CHANGES FROM FORECAST ENAJLNE03010230

*NT', /) 00010240
WRITE(OUT,851) (T4810(170), 1=1,3) 00010250

851 FORMAT I1Xt 'PUBLIC 1 YEAR ', 3(113.2, ' Z110)010260
*) 00010270
WRLTE(OUT,853) (T4810(18,1), 1=1,3) 0)010280

853 FORMAT (1X, 'PUBLIC 4 YEAR, LOWER 3IVISION ', 3(F1042, t')00010290
*) 03010300
MRITE(UUTt855) (TA310(14,1)t 1=103) 00010310

855 FORMAT (IX, 'PUBLIC 4 YEAR, UPPER 01V1SION ', 3(F11.21 4')00310320
*) 00010330
MRITE(3UT1857) (14310(200), 1=1,3) 00010340

857 FORMAT (1X, 'PUBLIC 4 YEAR, GRADUATE 31F10.2. ° V10301035)
*1 00010360
WRITENUT,8591 (TA810121,11. 1=1,3) 0)010370

859 FORMAT (LX, 'PRIVATE, UNDERGRADUATE ', 3(113.2, ' t°10001038)
*) 03010390
WRLTE(JUT,861) (14810(220), 1=1,3) 00010400

861 FORMAT (IX, 'PRIVATE, GRADUATE ', 3(F10.29 ' 0)00)10410
*1 00010420
WRITFIGUT,863) (TA010(23,1), 1=10) 00010430

863 FORMAT (1Xt IN1NCOLLEGIATE ',3(F10.2, tl) 03010440
00010450

WRITE(OOT,d65) (14810(24,1), 1=1,3) 00010460
865 FORMAT (IX, 'UNDERGRADUATE, LESS THAN $10,000 ', 3(11).211 T')00010470

00010480
WRITE(OUTt867) (14610(250), 1=113) 00010490

867 FORMAT (1X, 'UNDERGRADUATE, $10,000 TO $14,999 ', 3(F10.2, 7")00010500
00010510

WRITE(OUT,869) (TA-310(26,l), T=1,3) 0)010520
869 FORMAT (1Xt ' UNDERGRADUATE, $15,000 AND OVER 3(E1064, t')00010530

*, /1 00010540
WRITE(OUT,871) 03010553

871 FORMAT (1Xt 'III. PROJECTED FINANCING CHANGES', 1) 00010540
WRITE(OUT,873) (14810(27,1), 1=123) 0)010570

873 FORMAT I1X, 'TOTAL INCREMENTAL COST, FEDERAL ', 3112.0) 03010580
WRITE(OUT,875) (IA810(2811), 1=1,3) 03010590

875 FORMAT I1X, 'TOTAL INCREMENTAL COST, STATE .1 3112.0) 0)010600
WRITEIOUT18771 (T4810(290)1 1=1,3) 00010610

877 FORMAT (lx, 'TOTAL INCREMENTAL COST, LOCAL ', 3F12.0) 00010620
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(Appendix F, continued) RPT

WRITEtOUT,879) (TAB10(30,1), 1 =1,3)
879 FORMAT (IX, '* TOTAL GOVERNMENTAL INCRMNTAL COST', 3E12.0)

WRITE(OUT,1381) (TAB10(31,11, 121131
881 FORMAT (1X, 'TOTAL INCREMENTAL COST, PRIVATE ', 3F12.0)

WRITECOUT18831 (TAB10(32,1), 1=1,3)
883 FORMAT (IX, 'TOTAL INCREMENTAL COST, FAMILY C STU', 3F12.0)

WRITE(OUT,865) (TAB10(33,11, 1=113)
885 FORMAT (1X, 1** TOTAL INCREMENTAL COST ', 3F12.0)

WR1TE(OUT,887) (TAB10(340), 1=1,3)
887 FORMAT (IX, 'ADD TUITION REVENUE FOR STUDENT AID ', 3F12.0,

WRITE(OUT,889)
889 FORMAT (IX, '11/. PROJECTED COST PER ADDITIONAL STUDENT', /1

WRITE(OUT,891) (TA86(111), 1=l.3)
891 FORMAT (IX, 'COST BORNE BY FEDERAL GOVERNMENT ', 3F12.0)

WR/TE(OUT,892) (TAB6(2.1), 1=1,31
892 FORMAT (lx, 'COST BORNE BY STATE GOVERNMENTS 3F12.0)

WR1TE(OUT,893) (TA8613,I), /=1,3)
893 FORMAT (IX, 'COST BORNE BY LOCAL GOVERNMENTS ', 3F11.0)

WRITE(UUT,894) (tA86(4,11, 1 =1,3)
894 FORMAT (1X, 'COST BORNE BY STUDENT AND FAMILY ', 3E12.0)

WRITE(0018951 ITA86(5,I), 1=10)
895 FORMAT (IX, 'COST FROM PRIVATE SOURCES OF FUNDS 3F12.01

00 aNt) K = 1,6
TOTALIK) = 0.0

896 CONTINUE
DO 897 X = 1,3
DO 897 J = 1,5

897 TOTAL(K) = TOTAL(K) + TA85(J,X)
WRITE(OUT,890 (TOUM), 1=1,3)

898 FORMAT (IX, I** TOTAL COST PER ADDITIONAL STUDENT', 3F12.0)
WRITE(OUT,251)
GO TO 79

999 CONTINUE
WR1TE(OUT,991)

991 FORMAT (1X, INCFPO5 I REPOKTS COMPLETED')
END

/1

00010630
00010640
00010651
00010660
00010570
03010680
00010690
00010700
00010710
00010720
00010/30
00010740
00010750
00010760
00010770
0)010/80
00010790
00010800
00010810
00010820
03010330
00010840
03010850
00010360
00010870
00010880
000108)0
000109)0
00010910
00010920
00010930
00010940
00010950
00010960
00010970
00010980
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